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PART  X. 

INJURIES  AND  DISEASES  OF  JOINTS. 


The  diseases  and  injuries  affecting  the  articulations,  without 
reference  to  the  subject  of  dislocations,  sub-luxations,  &c,  which 
will  be  referred  to  hereafter,  under  their  appropriate  title,  com- 
prise sprains,  wounds  of  joints,  arthritis,  and  the  various 
complications  arising  therefrom,  morbus  coxarius,  false  carti- 
lages and  anchylosis,  each  of  which  will  be  presented  to  the 
student  ^parately  and  in  detail. 


CHAPTER  I. 

SPRAINS. 


A  Sprain,  or  strain,  is  an  injury  of  the  joint,  in  which  there 
is  more  or  less  contusion,  stretching,  or  laceration  of  the  liga- 
ments and  surrounding  structures,  without  displacement  of  the 
articulating  surfaces  and  accompanied  with  subsequent  inflamma- 
tory action.  When  occurring  in  subjects  of  a  rheumatic  or  scrof- 
ulous diathesis,  the  consequent  symptoms  are  often  of  a  persistent 
and  serious  character.  Sprains  differ  from  luxations,  not  only  in 
the  diminished  amount  of  injury  done  the  ligaments  of  the  joint, 
but  in  not  being  accompanied  by  any  displacement  of  the  articu- 
lating surfaces  of  theiones  that  enter  into  the  formation  of  the 
joint. 

3 — vol.  n. 
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Seat. — The  articulations  most  prone  to  this  injury  are  the  ging- 
lymoid,  as  the  knee,  elbow,  fingers,  wrist,  foot  and  ankle, 
owing  to  the  circumstance  that  these  joints  are  surrounded  by 
short,  firm  and  unyielding  ligaments,  while  their  normal  motion 
being  limited  by  flexion  and  extension,  renders  a  severe  stretching 
or  rupture  extremely  liable  under  certain  circumstances,  by  a  vio- 
lent or  sudden  twist  or  tension.  The  orbicular,  or  ball  and  socket 
joints,  as  those  of  the  hip  and  shoulder,  in  consequence  of  their 
greater  freedom  of  motion,  and  the  more  yielding  nature  of  theii 
ligaments,  are  less  exposed  to  this  accident,  though,  occasionally, 
extreme  abduction  of  the  limbs  is  quite  sufficient  to  produce  seri- 
ous injury  of  this  nature. 

Etiology. — The  causes  of  sprain  may  be  either  mechanical 
violence,  as  a  blow,  fall,  or  severe  twisting  of  the  articular  sur- 
faces upon  each  other ;  sudden  and  violent  muscular  action,  as 
leaping,  lifting  or  forcibly  hurling  a  weight;  which  causes  may 
also  be  sufficiently  energetic  to  complicate  the  accident  with  luxa- 
tion or  fracture.  Thus,  the  radius  or  fibula,  offering  quite  a 
marked  resistance  to  the  lateral  movement  of  their  respective  artic- 
ulations, sometimes  become  fractured  in  sprains  of  the  wrist  and 
ankle,  while,  also,  one  or  more  of  the  carpal  or  tarsal  bones  may 
undergo  displacement. 

Predisposing  causes  of  sprains  are  met  with  in  persons  of  a 
rheumatic  or  scrofulous  habit,  in  consequence  of  a  morbid  condition 
of  the  ligaments  having  been  produced  by  previous  inflammatory 
action ;  also,  in  those  naturally  "loose-jointed"  and  "  flat-footed" 
persons,  in  whom  exist  an  abnormal  condition  of  the  articular  sur- 
faces, as  well  as  in  those  persons  who  are  affected  with  club-foot 
or  other  deformity,  in  which  the  articulating  surf  aces  of  the  bones 
are  not  in  their  proper  relative  position. 

In  every  case  of  severe  sprain  there  exists  more  or  less  injury 
inflicted  upon  the  parts  in  immediate  relation  with  the  affected  joint. 
The  muscles  and  tendons  undergo  more  or  less  violent  tension,  and 
sometimes  even  slight  laceration.  The  nerves  and  vessels  are 
stretched,  and  the  integuments  and  subjacent  tissues  often  show 
evidences  of  severe  injury  by  their  bruised  and  discolored  condition. 
In  cases  where  the  injury  inflicted  has  been  sudden  and  severe, 
the  articulating  surfaces,  being  violently  brought  together,  suffer 
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a  considerable  degree  of  contusion  by  the  shock,  thus  greatly 
aggravating  the  case. 

Symptoms — The  symptoms  indicative  of  sprain  vary  accord- 
ing to  the  severity  and  extent  of  the  injury.  In  the  slighter  forms 
the  degree  of  pain  corresponds  with  the  amount  of  laceration  and 
contusion  of  the  nerve  filaments  and  branches  supplying  the  parts 
— the  pain  is  soon  followed  by  evidences  of  inflammatory  excite- 
ment, depending  upon  the  violence  and  extent  of  the  injury.  In 
slight  cases  these  phenomena  gradually  subside,  and  in  twenty- 
four  or  thirty-six  hours,  under  the  treatment  of  perfect  rest  and 
appropriate  internal  and  local  agents,  the  joint  regains  its  strength 
and  functions,  all  evidence  of  trouble  having  entirely  disappeared. 

In  severe  sprains,  however,  this  favorable  termination  does 
not  so  readily  follow ;  the  pain  may  be  so  severe  at  the  moment 
as  to  cause  faintness  or  sickness,  and  is  referable  to  the  affected 
joint;  there  is  impairment  or  total  loss  of  motion  ot  control  over 
the  injured  part ;  heat,  tenderness  and  swelling  of  the  structures 
implicated  rapidly  supervene,  while  there  is  often  more  or  less 
discoloration  of  the  parts  in  consequence  of  extravasation  of  blood 
into  the  cellular  tissue.  After  the  lapse  of  a  few  hours,  serous 
effusions  take  place  into  the  bursa  mucosa  and  into  the  cavity  of 
the  articulation,  followed  by  induration  and  a  sense  of  crepitation 
when  manipulating  the  joint.  The  pain,  which  is  Excessive  from 
the  fir§t,  often  produces  a  marked  depressing  influence  upon  the 
entire  nervous  system.  In  rare  cases  the  bursas  become  so  highly 
inflamed  as  to  terminate  in  suppuration  and  sloughing. 

A  severe  sprain  is  in  fact  often  a  much  more  serious  accident, 
as  regards  its  secondary  effects,  than  a  dislocation  or  fracture  near 
a  joint.  Convalescence  [in  such  cases  is  usually  tedious,  the  articula- 
tion remaining  weak  and  tender  for  several  months  and  sometimes 
for  years.  Indeed,  it  not  infrequently  happens  especially  in  neg- 
lected, or  ill-treated  cases,  and  sometimes,  says  Gross,  "even 
when  every  possible  precaution  has  been  adopted,  that  the  articu- 
lation not  only  continues  to  be  weak  and  uncomfortable 
for  along  time,  but  that  the  corresponding  limb  becomes  cold, 
wasted,  flabby  and  exquisitely  sensitive,  perhaps  also,  the  seat  of 
neuralgic  pain,rtsubject  to  severe  exacerbation  whenever  exercise  is 
-attempted  or  there  is  a  change  in  the  weather."     It  occasionally 
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happens  that  in  severe  or  badly  treated  cases,  the  movements  of 
the  joint  are  never  regained.  Conjoined  with  this  local  disorder, 
the  system  of  the  patient  sympathises  and  he  becomes  extremely  ner- 
vous,irritable  and  dyspeptic,  even  bordering  upon  hypochondryasis. 
The  probable  cause  of  all  this,  is  attributed  to  "the  shock  or  con- 
cussion sustained  by  the  nerves  of  the  affected  part  at  the  time  of 
injury,  the  effect  thus  produced  exercising  a  pernicious  influence 
upon  the  nutritive  functions  of  the  whole  limb,  and  indirectly 
upon  the  well-being  of  the  general  system,  especially  the  great 
nervous  and  ganglionic  centres."  The  only  accident  with  which  a 
sprain  may  be  confounded,  is  dislocation,  but  from  this  it  may  be 
readily  distinguished  by  the  absence  of  all  those  signs  attended 
by  a  luxation  of  the  joint. 

Diagnosis. — In  examining  a  patient  with  sprain,  care  must 
be  exercised  that  the  surgeon  do  not  confound  it  with  dislocation^ 
or  a  fracture  near  the  joint,  two  conditions  resembling  that 
of  sprain,  especially  when  occurring  in  the  wrist  or  ankle  joint. 
Thus,  a  sprain  of  the  wrist  accompanied  with  effusion  into  the 
bursae  of  the  flexor  tendons  producing  a  tumor  on  the  palmar 
surface  of  this  articulation,  with  pain  and  loss  of  motion,  might 
readily  be  mistaken  for  Barton's  fracture  and  vice  versa.     Care- 
ful manual  examination,  by  making  careful  compression  upon 
the   surfaces   of  the   joint,   by  flexion   and   extension ;  adduc- 
tion and  abduction ;  twisting  internally  and  externally ;  a  com- 
parison of  the  length  of  the  two  limbs ;  the  patient's  control  of 
the  joint,  &c,  are  the  only  means  we  have  to  ascertain  the  true 
condition  of  the  articulation.     The  cartilage  of  joints  in  a  nor- 
mal state  is  not  sensitive ;  it  possesses  no   nerves,  except  those 
of  nutrition  ;  any  pain  therefore  remaining  in  the  articulation  is 
evidence  of  an  abnormal  condition  of  these  surfaces  ;  therefore, 
whenever  pain  can  be  produced  by  pressure,  even  in  the  slightest 
degree,  it  will  not  be  safe  to  discharge  the  patient  as  cured,  or 
well,  so  long  as  this  state  of  things  exists.     The  blood  extrava- 
sated  beneath  the  cartilage  after  injury  to  the  joint,   remains 
there  as  a  foreign  body,  engenders  inflammation  whenever  pressed 
upon   by   the  articulating  surfaces  and,   if  not  absorbed,  seri- 
ous disease  of  the  joint.     By   continued  pressure  of  the  joint 
surfaces  together,  the  mischief  slowly  but  persistently  increases-, 


SPRAINS.  29 

and  if  there  exist  any  constitutional  trouble,  its  progress  is  cor- 
respondingly more  rapid.  In  the  examination  of  a  sprain,  therefore, 
the  surgeon  should  not  be  deterred  by  the  pain  produced  during 
the  manipulation,  from  making  a  thorough  exploration  of  the  con- 
dition of  the  parts,  and  if  the  patient  is  unable  to  endure  the  suf- 
fering, etherization  should  be  promptly  used,  as  it  is  of  the 
utmost  importance  that  the  precise  nature  of  the  injury  should  be 
understood.  This  is  especially  recommended  in  sprains  of  the 
ankle  and  wrist  joints,  to  distinguish  the  former  from  a  fracture  of 
the  lower  fifth  of  the  fibula,  and  the  latter  from  Barton's  fracture. 

Treatment. — In  the  treatment  of  sprains  two  leading  indica- 
tions present  themselves  in  every  case,  whether  slight  or  severe  ; 
the  first  is  to  limit  and  control  inflammation ;  and  the  second,  to 
restore  the  joint  if  possible,  to  its  primitive  functions.  The  degree 
and  severity  of  the  injury  done,  will  regulate  the  character  of  the 
treatment  to  be  pursued ;  as  soon  as  the  nature  of  the  injury  is 
determined,  the  limb  should  be  carefully  bandaged  and  placed  per- 
fectly at  rest,  either  by  extending  it  carefully  upon  a  hair  pillow, 
or  by  the  use  of  appropriate  splints,  so  as  to  insure  certain  quie- 
tude. To  prevent  the  development  of  inflammatory  excitement, 
the  whole  limb  should  be  immersed  jin  warm  water,  retaining  it 
there  fifteen  or  twenty  minutes,  then  withdraw  it  and  cover 
the  joint  involved,  with  a  warm  saturated  lotion  of  Arnica, 
Hypericum,  Rhus  tox.,  or  Ruta  grav.,  as  the  nature  of  the 
injury  demands,  maintaining  the  limb  at  perfect  rest  during  treat- 
ment. 

Instead  of  removing  the  cloths  as  soon  as  they  become  cool,  it 
is  better  to  squeeze  the  lotion  upon  them  as  hot  as  can  be  borne, 
from  a  sponge,  and  as  often  as  occasion  may  require.  I  gener- 
ally prefer  the  Ruta  lotion  to  any  other  in  the  deeper  seated 
joints,  and  Hypericum  or  Rhus  lox.  application  in  the  superfi- 
cial, applied  by  means  of  flannel,  arranged  in  six  or  eight  layers, 
and  covered  with  a  superficial  layer  of  oiledj  silk,  to  confine 
heat  and  moisture.  After  twenty-four  hours,  if  the  pain  has 
materially  abated,  the  heat  and  moisture  of  the  cloths  may  be 
gradually  and  imperceptibly  diminished,  and,  in  twenty-four 
hours  thereafter,  gentle  use  of  the  joint  may  be  attempted.  If 
motion  produces  an  aggravation  of  pain,  it  should  be  at  once  dis- 


30  SCIENCE  AND  ART  OF  SURGERY. 

continued,  and  not  attempted  again  until  movement  of  the  joint 
is  painless. 

In  sprains  of  the  ankle  joint,  Prof.  Gross  says,  he  has  u  fre- 
quently seen  the  happiest  effects  produced  by  protracted  immersion 
of  the  limb  in  hot  salt  water."  Under  the  treatment  recommend- 
ed, sprains  of  the  less  severe  type  are  cured  without  the  use  of 
any  internal  treatment,  and  frequently  very  promptly  and  satis- 
factorily. In  the  severe  and  more  common  variety  of  sprain,  in 
addition  to  the  medication  already  referred  to,  the  injured  limb 
should  be  carefully  bandaged,  and  placed  perfectly  at  rest,  in  an 
easy  elevated  position,  by  means  of  carefully  adjusted  splints,  and 
be  retained  in  this  manner,  so  as  to  insure  more  certain  quietude. 
An  excellent  plan  is  to  place  the  limb  upon  a  hair  pillow,  covered 
with  a  strip  of  oiled  silk,  to  prevent  accumulation  of  the  secretions, 
and  to  insure  cleanliness  ;  and  apply  the  fomentations  previously 
advised.  When  the  pain  and  swelling  is  unusually  severe,  and  there 
exists  more  or  less  constitutional  irritation,  with  febrile  reaction, 
Aconite  lotion  may  be  substituted  for  the  Arnica,  Ruta  grav. 
or  Rhus,  applications,  and,  at  the  same  time,  be  given  internally. 
Arnica,  Bryonia,  Conium  or  Rhus,  are  remedies  of  value  after 
the  subsidence  of  the  more  active  symptoms.  In  congestion  of 
the  joint,  following  sprain,  Aconite  is  a  much  more  serviceable 
remedy  than  Ai^nica,  aslt  tends  both  to  check  the  traumatic  fever, 
as  well  as  to  subdue  the  .inflammation  and  scatter  the  congestion 
going  on  within  the  joint.  In  sprains  of  a  severe  type,  I  have 
frequently  used  Aconite  internally,  and  Rhus  or  Ruta  as  a  lotion 
to  the  affected  part,  with  the  most  satisfactory  results.  The  vio- 
lent strain,  which  the  nervous  system,  in  the  neighborhood  of  the 
injury,  undergoes,  superinduces  inflammatory  excitement  to  a 
greater  or  less  extent,  which  invariably  requires  the  administration, 
internally,  of  Aconite,  and  externally,  of  Hypericum.  If  obstin- ' 
ate  constipation  occurs  during  treatment,  which  is  very  apt  to 
ensue,  the  bowels  must  be  relieved  either  by  an  enema,  or  a  dose 
of  JVux  vomica,  Opium,  Alumina,  Platina,  Podophylin,  or 
in  case  of  their  inaction,  by  the  administration  of  a  laxative  rem- 
edy. Throughout  the  conduct  of  the  case  the  bandage  should  be 
carefully  applied  and  watched;  as  when  properly  and  evenly 
adjusted,  support  is  afforded  to  the  injured  joint,  swelling  and 
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spasm  controlled,  and  absorption  o£  effused  fluids  prevented; 
but  let  it  become  loose,  or  be  unevenly  applied,  producing  con^ 
striction  of  the  limb  at  one  point,  and  irritating  the  extremities 
by  hanging  loosely  at  another,  much  more  harm  than  good  will 
ensue  from  its  use.  After  subsidence  of  the  more  urgent 
symptoms,  stimulating  lotions  by  the  hand,  in  lieu  of  fomenta- 
tions, which  should  be  gradually  withdrawn,  will  be  found  of 
great  service  in  assisting  the  removal  of  effused  fluids,  and  pro- 
moting the  gradual  restoration  of  the  .functions  of  the  /joint. 
At  first  they  should  be  applied  once  or  twice  a  day,  cautiously 
increasing  the  frequency  as  pain  and  tenderness  abate,  using  the 
precaution  to  keep  the  limb  covered  by  flannel  cloths  saturated 
with  the  remedy  employed.  A  weak  solution  of  the  tincture  of 
iodine,  in  the  proportion  of  one  to  three  of  alcohol,  I  have  found 
exceedingly  beneficial  in  restoring  impaired  functions  of  joints. 
Mercurial  inunctions,  Camphor,  Ammonia  and  Turpentine 
embrocations  have  been  found  of  exceedingly  great  value  after 
the  subsidence  of  acute  symptoms.  Towards  the  close  of  treat- 
ment, the  daily  application  of  the  roller  must  be  kept  up,  for, 
beneficial  as  it  is  in  the  first  stage,  it  is  even  more  so  during  the 
secondary  stage,  for  the  purpose  of  giving  support  and  tone  to 
the  already  weakened  limb.  At  a  later  period  in  the  treatment, 
or  when  the  disease  has  assumed  a  chronic  form,  producing  sub- 
acute inflammation,  or  thickening  of  the  tissues  of  the  joint,  the 
first  attempt  at  movement  of  the  limb  is  sometimes  quite  difficult, 
and  attended  with  more  or  less  pain.  In  this  condition,  along 
with  the  internal  treatment  great  benefit  will  be  derived  from  mag- 
netic baths,  magnetism,  medicated  shower-bath  or  cold  douches; 
the  parts,  immediately  afterwards,  to  be  well  rubbed  with  the  bare 
hand  or  a  piece  of  coarse  flannel.  In  those  cases  where  a  more 
powerful  impression  is  desirable,  the  use  of  the  hot  and  cold 
douche,  in  rapid  alternation,  has  been  highly  recommended.  Prof. 
Gross  has  received  marked  benefit  from  the  daily  application  of 
fish-brine,  which  seems,  he  says,  "  to  possess  other  properties  than 
those  simply  dependent  upon  the  presence  of  saline  matter,  though 
it  is  impossible  to  define  their  character." 

Painting   the  surface   of  the  skin  over   the  joint  daily    with 
tincture  of  iodine,  I  have  frequently  found  a  remedy  of  consider- 
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<able  value  in  chronic  cases  or  when  the  more  active  symptoms 
have  been  controlled. 

As  soon  as  the  disease  has  reached  that  stage,  when  passive 
motion  does  not  kindle  anew  symptoms  of  acute  inflammation,  the 
joint  must  be  gently  exercised,  and  the  patient  compelled  to  move 
about  in  the  open  air.  It  must  be  remembered  that  motion,  as 
Prof.  Gross  remarks,  "is  the  proper  stimulus  of  a  joint,  as  air  is 
of  the  lungs,  or  food  of  the  stomach  ;  and  when,  after  an  injury, 
it  is  1/mg  neglected,  serious  consequences  are  sure  to  arise. 9i 

During  this  time  the  general  health  of  the  patient  rhus;  be 
attended  to  ;  exercise  in  the  open  air  insisted  upon ;  dietetic  and 
hygienic  regulations  enforced,  and  either  one  of  the  following 
remedies  taken  internally :  Agnus  cast. ,  Arnica,  Ammonia 
carb.,  Hypericum,  Bryonia,  Kali  jod.,  Pulsatilla,  Rhus, 
Rumex,  Ruta  grav.,  JVux  vomica,  and  Sulphur.  Of  these 
remedies,  Arnica,  Hypericum,  Kali  jod. ,  Rhus  tox. ,  and  Ruta 
are  the  most  valuable,  and,  under  ordinary  circumstances,  fulfill 
all  indications  of  treatment. 

Arnica. — In  the  case  of  a  laborer,  who  sprained  his  right 
shoulder  very  severely  while  at  work,  this  remedy  was  given,  and 
in  one  week  the  pains  in  the  shoulder  had  ceased,  improvement 
went  on  uninterruptedly,  and  in  three  weeks  the  patient  was  dis- 
charged cured.* 

Rhus  tox. — In  a  sprain  involving  the  middle  joint  of  the  thumb, 
in  a  strong,  athletic,  and  vigorous  person,  the  parts  being  exqui- 
sitely tender  and  painful  to  the  touph,  Rhus  tox.,  30th,  was 
administered,  and  the  patient  was  cured  in  three  weeks.  Hyper- 
icum is  a  remedy  of  great  value  in  contusion  and  laceration  of 
nerve  fibres.     See  its  action,  page  618,  vol.  1. 

Apis  7nel. — In  the  case  <*£  a  young  man,  aged  twenty,  of  a 
bilious,  sanguine  temperament,  his  left  knee  was  badly  sprained 
from  being  thrown  from  a  horse  ;  two  doses  of  Apis  are  reported 
to  have  cured  the  patient  in  two  weeks. t 

In  those  cases  of  sprain  involving  the  periosteum,  Ruta  is  the 
best  remedy  according  to  my  experience,  especially  if  the  pains 

*  British  Journal  of  Homoeopathy,  vol.  23,  page  185. 
t  New  York  State  Transactions,  vol.  2,  page  251. 


SPRAIKS.  33 

are  aggravated  during  rest  and  relieved  by  motion ;  Rhus 
tox.  is  better  adapted  to  injuries  affecting  the  ligaments  and 
fibrous  tissues  of  the  joints,,  the  symptoms  being  increased  dur- 
ing rest.  Stillingia  is  serviceable  when  the  disease  attacks 
the  periosteum,  with  a  scrofulous  condition  of  the  bones,  and 
Arnica  is  more  appropriate  when  the  muscular  and  soft  struc- 
tures become  implicated  in  the  diseased  action.  Phytolacca  has 
afforded  much  relief  in  a  few  cases  of  severe  sprains  after  the 
more  acute  symptoms  had  been  controlled  by  the  treatment  above 
recommended. 

Rupture  of  a  muscle ,  whether  occurring  from  external 
violence,  or  from  the  intensity  of  its  own  contraction,  occurs 
almost  always  at  the  point  of  origin  of  the  tendon,  and 
requires  relaxation  by  position,  so  as  to  approximate  its  divided 
ends,  and  maintain  the  limb  for  a  sufficient  length  of  time,  until 
proper  unioij  takes  place.  The  internal  treatment  consists  in  the 
administration  of  Arnica  or  Rhus  which  are  particularly  adapted 
to  sprains  occurring  in  musculo  tendonous  parts,  with  swelling  and 
great  pain,  they  may  be  used  both  locally  and  internally ;  the 
external  use  of  Rhus  being  graduated  in  strength  to  meet  the 
sensitiveness  of  the  skin  of  the  patient.  Bryonia  is  useful  in 
sprains  where  the  pains  are  darting  and  aggravated  by  motion,  or 
when  the  pains  are  tense,  drawing  and  tearing  and  do  not  bear 
movement  and  especially  when  the  muscular  tissues  are  implicated. 
Ammonia  carb.  is  useful  in  sprains  attended  with  fatigue  and  weak- 
ness in  the  limbs,  with  stinging,  tearing  and  drawing  in  the  joints 
as  from  shortening  of  the  tendons — pains  more  on  the  right  than 
the  left  side,  with  great  sensitiveness  to  cold  and  open  air,  espe- 
cially evenings,  Lycop.,  Petrol.  im&Ruta  are  appropriate  when 
the  more  acute  symptoms  have  passed  away  and  the  disease  begins 
to  assume  a  chronic  character. 

Sepia  is  recommended  by  Dr.  Goullen  for  many  troublesome 
constitutional  symptoms  that  may  supervene  upon  a  sprain. 

If  the  patient  suffers  from  the  constitutional  effects  of  any  pre- 
existing disease,  the  remedies  required  to  meet  this  defect  must 
be  given  intercurrently  with  the  medicine  specificially  indicated  for 
the  sprain.  I  have  treated  several  cases  of  sprain  occurring  in 
syphilitic  and  strumous  constitutions  which  improved  rapidly,  and 
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permanently,  when  constitutional  remedies  were  employed  to 
overcome  these  dyscrasias,  at  the  same  time  the  treatment  was 
adapted  to  the  injured  limb. 

Mechanical  Treatment. — Instruments,  well  adapted  to  these 
injuries  as  well  as  all  others  affecting  the  joints,  whether  from 
violence  or  the  result  of  disease,  and  especially  in  those  neglected  or 
persistent  cases,where  the  muscles  have  became  involved  and  by  their 
contraction  continually  press  the  diseased  articulations  together, 
thus  increasing  the  disease  and  deformity,  have  been  devised 
by  Prof.  L.  A.  Sayre,  of  New  York.  One  of  these*instruments, 
for  the  purpose  of  making  proper  extension,  consists  of  a  foot 
piece  of  firm  steel  or  hard  rubber  plate  made  to  fit  the  sole  of 
the  foot;  there  is  at  the  heel,  says  Sayre,  "a  hinge  joint  and 
attached  to  it  a  rod,  slightly  curved  at  the  bottom  and  extending 
up  the  back  of  the  leg  to  near  the  knee — over  the  instep  is  a  stir- 
rup-like arch,  with  a  hinge  joint  above,  from  wtych  another 
rod  mounts  up  in  front  of  the  leg  of  equal  length  with  the 
hinder  one.  These  rods  have  a  male  and  female  screw  or  ratchet 
and  cog,  for  purposes  of  extension  which  are  connected  above 
by  a  firm  band  of  sheeting,  with  a  hinge  on  one  side  and 
lock  on  the  other,  somewhat  like  a  dog-collar — Fig.  222.  This 
Fig.  222.  Fig.  223.  instrument  is   applied 

by  means  of  firm  adhe- 
sive strips,  one  inch  in 
width  and  long  enough 
to  reach  from  the  ankle 
to  the  middle  of  the 
patella  and  made  to 
completely  encircle  the 
limb  as  is  shown  in 
Fig.  223. 

The  plaster  is  secured  in  this  position  to  within  an  inch  or  two 
of  its  upper  extremity  by  a  well  adjusted  roller,  mounting  from 
the  ankle  upwards  to  the  base  o£  the  knee  joint  as  is  seen 
in  Fig.  224.  The  instrument  is  then  adapted  to  the  limb,  and 
fixed  firmly,  all  being  secured  and  the  foot  held  in  situ  by  a 
number  of  strips  of  adhesive  plaster,  as  is  shown  in  Fig. 
225,  carefully  applying  a  roller  over  the  ends  of  the  plaster  to 
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Fig.  224. 


Fig.  225. 


Fig.  226. 


prevent  their  slip- 
ping, taking  care  to 
turn  the  upper  ex- 
tremities over  the 
collar,  which  has 
been  previously  lock- 
ed just  tight  enough 
to  be  comfortable  and 
thus  secured  by  a 
turn  or  two  of  the  bandage  as  is  shown  in  Fig.  226. 

In  this  condition  of  the  limb,  the  foot  assumes  the  appearance 
of  talipes  equinus  through  contraction  of  the  gastrocnemii  and 
soleus  muscles,  and  in  some  cases,  it  may  be  necessary  to  divide 
the  tendo  achillis  before  the  foot  can  be  brought  into  its  proper 
position,  especially  in  those  persons  where  these  muscles  are 
organically  contracted — usually,  however,  the  foot  can^be  adjusted 
by  the  use  of  this  instrument  alone,  and  the  patient  is  able  to 
bear  his  weight  upon  the  diseased  limb  without  causing  pain, 
the  instrument  taking  off  the  pressure  from  the  diseased  joint. 
If  general  oedema  takes  place,  the  disease  increasing  in  severity 
and  especially  if  the  parts  have  been  too  freely  poulticed,  as  is 
most  apt  to  occur,  there  will  be  observed  a  bluish  livid  appear- 
ance of  the  part,  denoting  a  passive  congestion  of  the  capillary 
circulation.  There  is  probably  no  system  of  treatment  so  per- 
nicious in  its  effects  upon  a  diseased  articulation,  no  matter  where 
it  be  situated,  as  the  continued  application  of  a  poultice.  In 
the  more  advanced  stages  of  joint  disease,  the  circulation  is  feeble 
and  slow,  and  the  heat  and  moisture  inherent  in  poultices,  entices 
an  increased  flow  of  blood  to  the  part,  engorging  the  capilla- 
ries to  such  an  extent  as  to  paralyze  their  power  of  action  and 
having  no  power  to  pass  the  current  along,  oedema  and  final 
disintegration  of  the  parts  is  the  inevitable  result.  To  overcome 
such  a  condition  and  to  assist  the  overburdened  capillaries,  pres- 
sure upon  the  hypertrophied  cellular  tissue  about  the  joint  should 
be  made,  and  the  limb  placed  in  a  horizontal  position — com- 
pression may  be  best  made  by  the  use  of  a  large  coarse  sponge, 
the  water  having  been  pressed  out  and  the  sponge  bound  tightly 
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and  firmly  about  the  joint;  then  the  sponge,  absorbing  the 
medicated  lotions  that  are  poured  upon  it,  increases  its  size  and 
a  constant  and  uniform  pressure  is  kept  up,  relieving  the  oedema- 
tous  condition  and  livid  appearance  of  the  joint. 

If  the  disease  has  still  further  advanced  and  pus  is  contained 
within  the  articulation,  as  may  be  known  by  the  concomitant 
symptoms,  such  as  fever,  loss  of  appetite,  paleness,  emaciation, 
irregular  chills,  etc.,  a  free  opening  should  be  made  in  the  most 
dependent  part  of  the  joint,  so  as  to  permit  a  thorough  drainage 
of  the  contents,  and  which  should  be  kept  up  so  long  as  any 
matter  forms  within  the  joint.  If  there  exists  caries  of  the  bone, 
a  probe,  armed  with  oakum,  passed  through  the  joint  from  side 
to  side  and  forming  a  seton,  is  the  most  thorough  and  perfect 
manner  of  effecting  complete  drainage  of  the  fluids  within  the 
articulation — as  the  seton  is  changed  from  time  to  time,  small 
particles  of  bone  will  frequently  pass  out  with  it  and  the  open- 
ing will  continue  to  diminish  in  size  as  the  disease  abates  ;  the 
thin,  sanious,  and  watery  discharge,  will  under  the  use  of  this 
agent  and  the  constitutional  remedies  previously  given,  yield  to 
a  thick,  laudable  and  cream-colored  pus — as  this  takes  place  the 
size  of  the  seaton  should  J)e  gradually  diminished  to  a  single 
thread  and  finally  removed  altogether — care  should  be  taken 
that  the  opening  be  not  closed  until  every  particle  of  matter  is 
removed,  as  a  few  drops  only  have  been  known  to  produce 
serious  mischief.  At  this  period  of  the  disease  it  is  a  question, 
still  mooted  among  surgeons,  whether  the  joint  should  be  per- 
mitted to  become  anchylosed,  or  an  attempt  be  made  to  retain 
mobility,  by  passive  and  continual  movement  of  the  limb.  Dr. 
Sayre,  instances  the  case  of  a  young  lady,  in  whom  the  ankle 
joint  had  been  setoned  for  ten  or  twelve  years,  small  pieces  of 
bone  having  been  thrown  out,  yet  the  mobility  of  the  joint  is 
noiv  perfect — a  result  so  desirable,  calls  for  the  most  careful 
and  assiduous  attention  of  the  surgeon,  particularly  so  as  frequent 
cases  of  this  character  have  occurred,  in  which  almost  perfect 
motion  of  the  joint  has  been  preserved.  Slight  sprains  are  more 
liable  to  lapse  into  this  condition  of  disease  than  those  of  a 
more  severe  character,  owing  to  inattention  of  the  patient  to 
the  injury  in  the  first  stage,  in  consequence  of  its  slightness  and 
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the  neglect  of  appropriate  treatment  at  the  beginning  of  the 
accident. 

This  mechanical  treatment  is  equally  serviceable  in  all  cases 
of  severe  injury  affecting  the  joints,  whether  by  injury,  wound, 
or  as  the  result  of  disease. 

The  author  had  under  this  method  of  treatment  a  person  who 
sustained  a  gunshot  wound  through  the  ankle  joint  during  the 
late  war  of  the  rebellion,  and  which  has  been  constantly  dis- 
charging pus  and  pieces  of  bone  since  that  time,  but  is  now 
entirely  healed,  with  full  motion  of  the  joint. 

In  several  other  cases  involving  injuries  to  the  ankle  joint,  with 
more  or  less  impairment  of  the  function  of  locomotion,  this  treat- 
ment as  recommended  by  Professor  Sayre  has  proved  exceedingly 
efficacious,  in  each  instance  the  patient  being  benefitted  beyond 
my  most  sanguine  expectations. 


CHAPTER  II. 


WOUNDS   OF  JOINTS. 


Wounds  of  Joints,  however  insignificant  they  may  be  appa- 
rently, require  the  closest  attention  at  the  hands  of  the  surgeon, 
as,  sooner  or  later,  the  most  serious  consequences  are  liable  to 
supervene.  The  same  variety  of  wounds  occur  here  as  in  other 
parts  of  the  body,  and  are  to  be  regarded  serious,  in  proportion 
to  their  extent,  the  size  of  the  joint  injured,  and  the  kind  of 
wound  inflicted. 

Lacerated  and  gunshot  wounds  are  particularly  dangerous, 
frequently  terminating  in  complete  destruction  of  the  articula- 
tion, if  not  also  inducing  the  death  of  the  patient.  If  the  wound 
be  large,  with  fracture  of  the  articular  extremities  of  the  bones, 
one  or  both  of  these  consequences  will  inevitably  follow.     The 
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most  astonishing  recoveries,  however,  are  -sometimes  met  with  in 
wounds  o£  these  parts,  while  at  the  same  time  it  is  no  uncommon 
occurrence  for  the  most  trivial  incised  or  punctured  wound  to 
terminate  in  partial  or  complete  anchylosis.  The  source  of 
danger  in  each  particular  case  arises  from  the  excessive  inflam- 
matory action  that  is  set  up  in  the  joint  {traumatic  arthritis). 

Symptoms. — The  symptoms  following  severe  wounds  of 
the  articulation  are  very  marked.  There  will  be  an  immediate 
escape  of  synovial  fluid,  with  intense  pain,  tension  and  swelling 
of  the  part,  together  with  great  constitutional  disturbance,  the 
patient  becoming  deadly  pale,  faint  and  helpless.  In  the  course 
of  twelve  or  twenty-four  hours  rigors  supervene,  followed  by 
high  fever,  delirium,  gastric  derangement,  extreme  restlessness 
and  excessive  thirst.  In  the  meantime  the  local  symptoms 
increase,  the  heat,  pain  and  swelling  become  intense,  the 
limb  assuming  in  the  course  of  forty- eight  hours,  not  later 
than  the  fourth  day,  an  erysipelatous  blush ;  the  synovial  fluid 
increases  iA  quantity,  gradually  becoming  purulent;  ulcers,  form 
often  discharging  a  highly  fetid  matter ;  the  ligaments  become 
yielding  and  softened ;  the  bones  are  rendered  carious,  the  patient 
at  this  time  suffering  with  frequent  rigors,  fever,  and  copious, 
debilitating  sweats. 

The  severity  of  the  local  symptoms  is  evidently  due  to  the 
extent  and  depth  of  the  synovial  membrane,  which  rapidly  sup- 
purates, the  pus  being  confined  amid  dense,  unyielding  tissues, 
which  prevent  its  free  exit.  It  appears  that  the  suppuration  is 
occasioned  by  the  admission  of  air  into  the  joint,  as  in  the  most 
severe  subcutaneous  lacerations,  occurring  in  luxations  and  frac- 
tures, suppuration  rarely  occurs.  The  character  of  the  pus  is 
also  dependent  upon  its  contact  with  the  air,  becoming  acrid  and 
putrescent,  thus  greatly  adding  to  the  local  irritation. 

Traumatic  arthritis  differs  from  the  idiopathic  variety  in  this 
circumstance,  viz  :  that  in  the  former  the  inflammation  is  exhib- 
ited primarily  in  the  synovial  membrane,  the  cartilages  being 
implicated  secondarily,  the  articular  extremities  of  the  bones  not 
participating  in  the  diseased  action ;  whereas,  in  the  idiopathic 
form  the  osseous  structures  are  first  affected,  the  cartilages  and 
synovial  membrane  suffering  subsequently. 
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Complications, — The  affections  particularly  liable  to  become 
complicated  with  wounds  of  the  joints,  include  erysipelas,  pye- 
mia, and  tetanus. 

Erysipelas ,  which  indicates  a  low  and  vitiated  state  of  the  sys- 
tem, usually  occurs  within  the  first  thirty-six  hours;  first  manifest- 
ing itself  at  the  seat  of  injury  thence  spreading  more  or  less  exten- 
sively over  the  neighboring  structures.  Neither  the  size  nor  char- 
acter of  the  wound,  however,  exercises  any  very  marked  influence  in 
determining  the  time  or  severity  of  the  attack,  while  its  peculiar 
type  will  depend  on  the  condition  of  the  constitution  at  the 
time  of  the  injury.  The  varieties  of  this  affection  together  with 
its  characteristic  symptoms  and  treatment  are  given  on  page 
35T,  vol.  1,  et  sequitur. 

Pyemia,  resulting  most  frequently  from  lacerated,  contused, 
and  gunshot  wounds,  is  a  very  dangerous  complication,  usually 
appearing  in  connection  with  abscesses  in  some  of  the  viscera,  as 
the  lungs,  liver,  kidneys  or  spleen. 

The  constitutional  symptoms  are  always  severe,  there  being 
great  depression  of  the  general  system,  indicated  by  low  delirium, 
I  brown  tongue,  pulse  small  and  fluttering,  with  profuse  sweats. 

\  The  local  symptoms  are  also  intensified,  thfe  pain  becoming 

'4  exceedingly  severe,  the  swelling  greatly  increases,  the  discharges 

1  abundant,  being  thin,  sanious,  and  highly  fetid. 

|  Tetanus  occurs  much  less  frequently  than  either  of  the  above 

|  affections,  being  met  with  more  commonly  in  military  than  in  civil 

'f  practice.     It  may  supervene  at  any  period  subsequent  to  the  time 

|  of   injury,   even  after  the  wound  has  become  completely  closed, 

I  though  it  usually  exhibits  itself  from  four  days  to  two  weeks  af ter 

the  accident.     The  most  reliable  premonitory  symptoms  are  a  f  eel- 
•j  ing  of  lassitude,  restlessness,  uneasiness  in  the  muscles  and  stiff- 

ness about  the  lower  jaw ;  the  wound,  if  open,  putting  on  an 
unhealthy  appearance.  Exposure  to  cold,  wet,  or  draughts  of 
air,  with  improper  nourishment  are  its  principal  predisposing 
causes. 
Treatment. — In  the  treatment  of  wounded  joints,  the  first 
;  thing  to  be  ascertained  is  the  extent  and  severity  of  the  injury, 

and  then  to  determine  whether  the  lacerated  limb  can  be  saved  or 
not.     If  the  articulation  is  small,  there  is  no  doubt  of  complete 


40  SCIENCE  AND  ART  OF  SURGERY. 

success  in  this  direction ;  but,  if  one  of  the  large  joints  be  involved, 
the  danger  is  correspondingly  increased.   If  the  wound  is  simply  an 
incised  one,  though  one  of  the  larger  joints  is  opened,  no  surgeon 
will  be  justified  in  resorting  to  amputation.     The  proper  course, 
under  these  circumstances,  will  be  to  approximate  the  lips  of  the 
wound  by  strips  of  adhesive  plaster,  to  prevent  the  admission  of 
air  into  the  joint,  and  cover  the  whole  articulation  with  a  compress 
saturated  in  Calendula,  Hypericum,  Ruta  or  Staphysagria 
lotions,  and  bind  it  down  with  a  roller,  extending  from  the  distal  part 
of  the  limb  upwards.  A  plan  highly  recommended  by  Prof.  Gross  is, 
before  applying  the  dressings,  to  bring  the  lips  of  the  wound  together 
with  Collodion  carefully  applied,  so  that  there  shall  not  be  the 
least  possible  risk  of  the  admission  of  air,  which  entering  the  joint, 
is  extremely  liable  to  cause  rapid  decomposition  of  the  inflamma- 
tory products.     If  the  wound  is  large,  and  the  joint  is  extensively 
laid  open,  with  much  contusion  and  laceration,  the  danger  becomes  ' 
exceedingly  great.     In  this  case,  all  extraneous  matter  must  be 
carefully  removed  from  the  wound  by  the  use  of  the  fingers  and 
forceps,  search  must  be  made  for  any  splinters  of  bone  that  may 
be  produced  by  the  injury  and,  if  possible,  extracted.     If  the  for- 
eign matter  be  deeply  imbedded  into  the  joint, and  the  wound  is 
disproportionately  small,  causing  irritation  and  pain  in  an  attempt 
to  extract  it,  the  safest  plan  is  to  let  it  alone.     This  is  particu- 
larly applicable  to  balls  or  other  missiles  lying  deeply  imbedded 
in  the  articulation.     But  if,  on  the  contrary,  the  projectile  lies 
loose  in  the  cavity  of  the  joint,  it  should  be  removed  at  once,  and 
so  with  reference  to  all  other  foreign  matters  that  are  readily 
accessible.     All  officious  manipulation,  whether  by  the  finger, 
probe  or  other  instrument,  must  be  scrupulously  avoided,  as  the 
already  inflamed  tissues  of  the  joint,  says  Prof.  Gross,  "  are  emi- 
nently intolerant  and  resentful  of  such  manipulation,  however 
gently  conducted,  bearing,  in  this  respect,  the  greatest  possible 
resemblance  to  the  peritoneum,  which,  as  every  one  knows,  can 
hardly  be  touched  without  becoming  inflamed.55     If   the   bones 
composing  the  joint  are  comminuted,  partial  resection  of  the  artic- 
ular extremity,  and  removal  of  the  splinters  may,  with  propriety, 
be  practiced,  more  particularly  if  the  constitution  is   vigorous, 
the  patient  young,  and  the  soft  parts  not  too  extensively  dam- 
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aged.  If,  on  the  other  hand,  the  patient  is  aged  and  health 
broken,  amputation  is  the  only  resource.  This  is  more  espe- 
cially the  case' in  those  severe  injuries  where  the  knee  joint  is  the 
articulation  thus  injured ;  amputation  is  more  imperatively 
demanded  in  extensive  lacerations  and  comminutions  of  this  joint 
than  any  other  in  the  body. 

In  conjunction  with  the  dressing  employed,  it  is  of  paramount 
importance  that  the  limb  be  placed  in  an  easy  and  elevated  posi- 
tion, all  motion  being  entirely  prevented  by  the  use  of  splints  and 
other  suitable  means.  If  the  inflammation  is  severe,  Aconite 
internally  will  be  demanded,  as  well  as  its  constant  application  to 
the  diseased  parts,  until  inflammatory  action  has  been  subdued, 
when  Hypericum,  or  JRuta  grav.  lotions  maybe  substituted,- and 
Arsenicum,  Bryonia,  Belladonna,  Mercurius,  Phosphorus, 
Hepar,  Rhus  tox.,  Silicea,  China  mi  Iodine,  given  internally, 
according  to  circumstances.  When  the  suppurative  stage  arrives 
and  matter  has  formed  within  the  joint,  without  an  adequate  out- 
let, a  valve-like  incision  should  be  made  to  procure  an  early  dis- 
charge of  the  contained  pus.  When  the  quantity  of  pus  is  very 
great,  a  bandage  should  be  carefully  applied  to  the  limb,  from 
below  upwards,  and  from  above  downwards,  to  give  support  to  the 
diseased  tissues,  and  prevent  the  burrowing  of  matter  along  the 
muscular  sheaths,  and  by  constant  and  uniform  pressure,  to  squeeze 
out  the  pus  as  fast  as  formed.  Injections  of  Carbolic  acid,  or 
Calendula  lotions  should  be  thrown  into  the  cavity  of  the  joint, 
two  or  three  times  a  day,  and  kept  constantly  applied  to  the  part, 
by  means  of  charpie,  or  patent  lint,  in  order  to  absorb  the  dis- 
charges as  fast  as  thrown  out.  Belladonna,  China,  Hepar 
Sulph.,  Calc.  carb., Silicea  &tl& Sulphur  may  be  given  internally 
as  circumstances  require.  If  the  patient  possesses  a  lymphatic  or 
scrofulous  constitution,  the  last-named  remedies  will  prove  exceed- 
ingly beneficial.  When  the  quantity  of  pus  is  excessive,  and  the 
joint  is  pressed  upon  in  all  directions  by  the  exuded  matter,  a  free, 
direct  incision  should  be  made  to  admit  of  free  drainage,  and  the 
dressings  be  kept  constantly  in  contact  with  the  diseased  tissues. 
China  in  such  cases  will  be  found  an  exceedingly  valuable  rem- 
edy, and  should  be  given  internally  two  or  three  times  a  day. 

In  cases  of  uncontrollable  and  excessive  suppuration,  the  parts 
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will  either  recover  by  union  of  their  contiguous  surfaces,  or  become 
so  involved  in  the  disease  as  to  require  removal.  If  the  case  pro- 
ceeds favorably,  as  is  most  likely  to  occur,  if  the  previous  treatment 
be  followed,  the  discharge  will  gradually  diminish  and  the  consti- 
tutional disturbance  subside.  In  case  of  a  termination  of  the 
injury  by  anchylosis,  the  limb  must  be  placed  in  such  a  position 
as  to  be  of  the  most  service  to  the  patient.  If,  during  the  treat- 
ment of  the  disease,  either  erysipelas,  pyemia  or  tetanus  set 
in,  the  remedies  for  the  cure  of  these  affections  must  be  employed 
as  recommended  in  the  chapters  devoted  to  the  consideration  of 
these  subjects. 

In  the  milder  varieties  of  these  wounds,  where  there  is  no  risk 
either  of  life  or  limb,  our  chief  object  should  be  to  guard  against 
anchylosis,  which  is  so  prone  to  occur  in  all  affections  of  the 
articulations.  Passive  motion,  the  judicious  application  of  the 
roller,  and  the  general  and  local  measures  recommended,  will  be 
the  surest  means  to  bring  about  a  cure  and  frustrate  bony  union. 
Primary  amputations  may  very  properly  be  performed  when  a 
large  joint  is  severely  shattered,  the  external  opening  extensive, 
and  the  principal  nerves  and  vessels  of  the  limb  injured.  The 
rule,  that  all  severe  wounds  of  the  large  articulations  of  the 
extremities,  especially  when  the  result  of  gunshot  or  other  inju- 
ries, are  almost  always  fatal  if  amputation  be  not  speedily 
employed,  does  not  necessarily  hold  good.  In  a  large  number  of 
injuries  of  the  knee  and  ankle  joints  which  fell  under  my  obser- 
vation during  the  rebellion,  and  which  were  treated  as  directed 
above,  quite  a  number  recovered,  a  few  with  anchylosis,  and 
many  others  with  partial  motion  of  the  joint.  Of  the  number  of 
cases  which  recovered  with  partial  loss  of  motion  of  the  limb 
only,  I  will  mention  four  which  involved  the  principal  articula- 
tioBs.  The  treatment  employed  and  the  termination  of  each  are 
also  detailed. 

COMPOUND  FRACTURE  OF  ELBOW  JOINT. 

CaseI.  Marcus  Washburn,  private,  Co.  A,  48  Ind.  Vols.,  was 
admitted  into  the  Mound  City  Hospital  with  a  compound  com- 
munited  fracture  of  the  left  elbow  joint,  caused  by  a  minnie  ball 
which  entered  the  outer  aspect  of  the  articulation,  passed  through 
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the  joint  and  emerged   at  the  Fig.  227. 

inner  and  lower  portion  of  the 
arm,  as  is  shown  in  accom- 
panying Fig.  227.  The  joint 
was  extensively  tumefied  and 
very  painful,  synovia  continu- 
ally escaping  from  the  joint, 
mixed  with  pus.  The  limb  was 
bandaged  and  splints  applied 
as  directed  heretofore,  and  the 
arm  kept  in  an  elevated  posi- 
tion. The  treatment  consist- 
ed in  the  use  of    Calendula 

internally  and  externally,  and  weak  injections  of  iodine  thrown  into 
the  joint  from  time  to  time,  as  occasion  demanded ;  with  the  use  of 
Aconite  7  whenever  fever  was  present;  Hepar  sulph.  and 
Silicea  were  administered  during  the  suppurative  process.  A 
healthy,  generous  diet  was  ordered  during  the  continuance  of 
the  inflammatory  action,  and  in  thirteen  weeks  after  infliction  of 
the  injury,  the  patient  was  so  far  recovered  as  to  be  discharged 
from  the  hospital.  He  left  the  institution  with  a  tolerably  good 
limb,  and  possessing  more  than  one  half  motion  of  the  joint; 
was  able  to  move  the  arm  in  various  positions  and  attend  to  his 
ordinary  duties. 

COMPOUND  FRACTURE  OF  HIP  JOINT. 

Case  2.  C.  F.  Larue,  Company  I,  28th  Regiment  Illinois  Vol- 
unteers, was  wounded  at  the  battle  of  Fort  Donelson,  February 
6th,  1862,  by  a  musket  ball  entering  the  outer  aspect  of  the  thigh 
above  the  trochanter  major,  passing  downwards  and  inwards, 
fracturing  in  its  course  the  neck  of  the  femur,  and  emerging  at 
the  inner  and  upper  portion  of  the  thigh  below  the  os  pubis  and 
internal  to  the  crural  ring.  Manyspiculae  of  bone  were  extracted 
and  portions  of  the  head  of  the  femurpassed  away — extensive  sup- 
puration followed.  The  limb  was  surrounded  with  a  roller 
from  above  the  knee  to  upper  part  of  thigh,  placed  in  a 
horizontal  position,  and  extension  and  counter  extension  made 
according   to   Swinburne's   method.      Calendula    and    Ami- 
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Fig.  228- 


cated  lotions*  were  used  in  weekly  alternation  (that  is  to 
say,  the  Calendula  one  week  and  Arnica  the  succeed- 
ing week,  and  so  on),  generous  diet,  good  nursing,  cleanli- 
ness and  perfect  rest,  was  had  during  treatment.  Hepar,  Mer- 
curius,  China,  Phosph.,  Ruta  grav.  and  Stlicea>  comprised 
the  remedies  administered  internally.     The  patient  became  very 

much  emaciated  (Fig.  228)  at  the 
time  the  drawing  was  made,  had 
thrown  off  dressings,  splints,  etc., 
union  having  taken  place  between  the 
fractured  extremities  of  bone.  He  re- 
cuperated slowly  and  left  the  hospital 
thirteen  weeks  from  receipt  of  the  in- 
jury apparently  cured.  By  means  of  a 
cane  he  was  enabled  to  walk  from  the 
hospital  to  the  railroad  depot  en 
route  to  his  home  on  a  furlough  of 
thirty  days.  Since  which,  I  learned 
that  he  had  been  discharged  the  ser- 
vice, with  one  and  a  half  inches 
shortening  of  the  limb,  but  motion 
slightly  impaired. 

A.  Fistulous  opening. 

B.  Exit   of  the  ball. 

COMPOUND  FRACTURE  OF  KNEE  JOINT. 
Case  3.  Adam  Shultzer,  private,  company  H,  43rd  regiment 
Illinois  Volunteers,  was  wounded  in  the  knee  joint  by  a  musket 
ball,  during  the  battle  of  Pittsburg  Landing.  The  ball  crushed 
through  the  inner  edge  of  patella,  and  passing  inwards,  pene- 
trated the  joint.  When  received  into  hospital  the  ball  had  not 
been  extracted,  although  efforts  were  made  for  its  removal. 
The  wound  was  followed  by  intense  inflammation  and  profuse 
suppuration,  intermingled  with  synovial  fluid,  followed  by  swel- 
ling of  the  thigh,  leg  and  foot.  Abscesses  formed  around  the 
joint  from  time  to  time,  which  were  relieved  by  incision,  and  the 
fistulous  tracks  remaining,  acted  as  so  many  vents  for  the  dis- 


*Aruica  lotions  were  frequently  used,  even  when  other   remedies 
seemed  more  appropriate,  on  account  of  its  being  more  readily  obtained. 
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A    Entrance  of  bullet. 


Fig.  229. 

charge  of  matter  contained  within.  A 
roller  was  applied  to  the  limb  from  above, 
downwards,  and  from  below,  upwards,  as 
represented  in  figure  229,  and  the  limb 
placed  in  the  horizontal  position.  Cal- 
endula and  Arnica  lotions  were  con- 
stantly applied  to  the  part  diseased,  as 
mentioned  in  the  preceding  case,  and 
internally  were  given  Belladomia, 
Hepary  Rhus,  Mezereum  and  Silicea, 
as  demanded  by  the  conditions  of  the 
patient.  The  general  treatment  consisted 
of  a  supporting  regimen,  absolute  rest  of 
the  limb,  and  cleanliness  ;  towards  the 
decline  of  the  inflammatory  stage,  stim- 
ulants were  judiciously  administered. 
The  bandage  was  continued  until  all  in- 
flammation and  swelling  had  entirely  abated. 

At  this  time*  patient's  general  health  had  improved  rapidly, 
suppuration  had  almost  entirely  ceased,  a  small  quantity  of  syno- 
vial fluid  escaping  from  the  joint,'  and  in  one  month  afterwards 
recovery  was  firmly  established,  with  partial  motion  of  the  joint. 

COMPOUND  FRACTURE  OF  THE  ANKLE  JOINT. 

Fig.  230. 
Case  4.  William  Kennedy,  private,  company 

A,  7th  regiment  Iowa  Volunteers,  was  wounded 
at  the  battle  of  Belmont,  November,  1861,  by 
a  musket  ball  passing  through  the  left  ankle 
joint;  between  the  oscalcis  and  astragalus. 
Received  into  Mound  City  General  Hospital 
November  13th,  1861,  with  considerable  inflam- 
mation, and  suppuration  along  the  track  of  the 
ball.  The  patient,  possessing  a  good  constitu- 
tion, I  decided  to  save  the  limb  if  possible,  as  a  triumph  of  con- 
servative surgery.  In  a  few  days  the  inflammation  increased, 
extensive   suppuration   and  sloughing    of   the   soft  parts   soon 


*July  27th,  1802. 
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followed,  with  expoliation  of  bone.  * Calendula  and  Arnica 
lotions  were  continually  applied  to  the  joint,  the  roller  carefully 
adapted,  and  the  limb  placed  in  a  fracture  box,  to  insure  perfect 
rest  of  the  articulation.  The  general  health  continuing  pretty 
good,  and  no  great  emaciation  ensuing,  the  only  remedies  used 
internally  were  Hepar  and  Silicea,  with  generous  diet*,  etc.,  and 
on  the  25th  of  March,  1862,  the  patient  had  completely  recov- 
ered his  health,  and  left  the  hospital  with  more  than  one-third 
motion  of  the  joint.     (Fig.  230. ) 

This  case  is  especially  valuable  in  one  particular,  viz :  that 
amputation  was  decided  upon  by  a  council  of  surgeons  as  the 
only  means  by  which  life  could  be  saved.  I  thought  otherwise, 
and  concluded  to  depend  upon  homoeopathic  agents  and  the  con- 
servative efforts  of  nature  for  a  cure,  which  certainly  proved  the 
correctness  of  my  prognosis. 


CHAPTER  III. 

SYNOVITIS. 


Synovitis — inflammation  of  the  lining  membrane  of  a  joint — 
is  liable  to  occur  in  any  of  the  articulations,  but  especially  in 
those  of  large  size  and  of  great  functional  activity. 

When  the  secretion  of  the  membrane  becomes  excessive,  in 
consequence  of  inflammatory  action,  and  mixed  with  a  quantity 
of  true  serum,  it  constitutes  Dropsy  of  the  Joint  (Hydrar- 
throsis). 

*Other  homoeopathic  remedies,  which  were  more  clearly  indicated  in 
the  foregoing  cases,  might  have  been  employed,  and  probably  with 
better  results,  if  they  could  have  been  procured.  The  few  agents  in  our 
hands  were  purchased  dX  private  expense,  the  large  number  of  wounded 
precluding,  on  this  account,  their  general  use.  I  have  no  doubt  that  if 
proper  homoeopathic  remedies  were  added  to  the  armamentaria  of  medi- 
cal supplies  furnished  this  Department,  great  benefit  would  be  derived 
to  the  Government,  both  as  to  the  saving  of  life  and  limb  and  the  length 
of  time  ordinarily  required  for  patients  to  remain  in  hospital. 
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It  is  not  always  confined  to  the  synovial  membrane,  but  fre- 
quently implicates  the  neighboring  textures,  while  it  may  also 
manifest  itself  in  several  joints  at  the  same  time. 

Etiology. — The  various  causes  inducing  synovitis  are  local 
and  constitutional,  as  exposure  to  wet  and  cold,  the  presence  of 
foreign  bodies  in  the  articulation,  and  mechanical  violence. 
Generally,  however,  it  may  be  traced  to  the  effects  of  rheuma- 
tism, scrofula,  syphilis,  gout,  eruptive  fevers,  or  the  inordinate 
use  of  mercury.  When  resulting  from  local  injury,  as  blows, 
wounds  or  sprains,  the  surrounding  structures  entering  into  the 
composition  of  the  joint  often  become  the  seat  of  inflammatory 
action,  not  unfrequently  leading  to  very  serious  results. 

Symptoms. — The  symptoms  consist  of  stiffness  of  the  joints, 
pain  greatly  increased  by  motion,  tenderness  upon  pressure, 
swelling  and  fluctuation,  a  pale,  shining  appearance  of  the  skin, 
with  sense  of  heat  in  the  affected  part.  As  the  inflammation 
increases,  severe  constitutional  symptoms  are  developed,  the  fever 
becomes  high,  with  redness  of  the  face,  coated  tongue,  intense 
thirst,  loss  of  appetite  and  sleep,  together  with  more  or  less 
derangement  of  the  digestive  organs.  The  limb  affected  assumes 
a  position  permitting  the  greatest  distension  of  the  cavity  of  the 
joints  ;  thus,  in  synovitis  of  the  knee,  the  leg  will  be  partially 
flexed  upon  the  thigh,  the  whole  limb  slightly  adducted ;  if  the 
hip  be  affected,  the  thigh  is  flexed  on  the  pelvis,  adducted  and 
slightly  rotated  outward. 

Occasionally,  however,  the  disease  is  very  gradual  and  insidi- 
ous in  its  attack,  the  swelling  being  scarcely  noticeable,  the  pain 
and  tenderness,  together  with  the  aggravations  by  motion,  pro- 
ducing no  serious  inconvenience  for  weeks  and  perhaps  months. 
Rheumatic  Synovitis,  generally  occasioned  by  exposure  to 
wet  and  cold,  or  excess  in  eating  and  drinking,  is  indicated  by 
soreness  in  the  joints,  excessive  pain  and  tenderness  from  motion 
and  percussion,  discoloration  of  the  surface,  with  rigors  and  high 
febrile  excitement. 

The  inflammation  is  often  manifested  in  several  of  the  joints 
simultaneously,  the  knee,  ankle,  elbow,  wrist  and  fingers  being 
the  most  frequently  affected. 

Syphilitic   Synovitis  can  be  readily  distinguished  from  other 
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Fig.  231. 


varieties 'by  the  history  of  the  case;  by  the  presence  of  syphilitic 
symptoms  in  other  parts  of  the  system,  aided  by  the  circumstance 
that  the  pain  is  particularly  severe  at  night,  especially  after 
the  patient  becomes  warm  in  bed. 

Scrofulous  Synovitis,  peculiar 
to  subejcts  of  a  strumous  diathesis, 
is  commonly  met  with  in  children, 
from  three  to  seven  years  of  age. 
Its  favorite  seat  is  the  hip,  knee 
and  elbow.  Disorganizations  of 
the  joints  in  strumous  subjects  are 
extremely  apt  to  take  place,  involv- 
ing the  cartilages  and  articular  ends 
of  bones,  becoming  carious,  inflamed 
or  necrosed  and  sometimes  infiltrated 
with   tubercle,    as   is   shown  in  the 

A    Caries  and  necroses.  annexed  Fig.   231. 

B    Perforation  in  henrl  of  tibia, 
C    Disorganization  of  cartiluge. 

Terminations. — Uncomplicated  acute  synovitis  will  usually 
terminate  favorably,  especially  if  dependent  upon  rheumatic  influ- 
ences. In  other  cases,  there  is  a  marked  tendency  to  adhesion 
of  the  opposed  surfaces,  in  consequence  of  the  flow  of  plastic 
matter.  Not  infrequently  the  plastic  de-posit  u assumes  the  form 
of  warty  vegetation,  or  concretions  within  the  joint,  or  of  bands 
stretched  across  its  interior,  or  incorporated  with  its  capsule,  occa- 
sioning more  or  less  permanent  stiffness." 

Suppuration,  or  the  formation  of  purulent  secretion  in  the  cav- 
ity of  the  joint  (arlhrupyosis)  is  seldom  a  result  of  ordinary 
synovitis,  being  usually  observed,  if  at  all,  as  a  consequence  of 
wounds  of  the  joints,  or  in  the  case  of  scrofulous  patients,  in 
which  it  is  the  chief  danger  to  be  apprehended.  The  disintegra- 
tion of  textures  composing  the  articulation,  is  often  so  great  as 
to  produce  entire  disorganization  of  the  interior  of  the  joint ;  more 
or  less  complete  loss  of  function  necessarily  resulting. 

Subsequent  weakness  of  the  pints,  with  predisposition  to  dis- 
ease, result  from  even  very  slight  attacks  of  inflammation,  and 
continues  for  a  long  time  after  an  attack,  the  most  trivial  causes 
often  proving  sufficient  to  induce  a  return  of  the  original  symptoms. 
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Treatment. — The  treatment  of  this  affection  depends  not  only 
upon  the  severity  of  the  symptoms,  but  also  on  the  causes  pro- 
ducing it ;  therefore  it  is  impossible  to  do  more  than  present  to 
the  reader  those  general  underlying  principles  that  will  guide  the 
surgeon  in  all  cases  that  may  fall  under  his  hands.  If  the 
inflammation  is  acute  and  the  disease  is  dependent  upon  an  injury 
done  the  articulation, Aconite  given  internally,  and  either  Arnica, 
Hypericum  or  Rula  applied  locally  in  the  form  of  fomenta- 
tions to  the  part,  and  frequently  renewed,  will  be  of  essential 
.•service  if  the  patient  is  seen  immediately  after  the  accident.  If 
the  inflammation  runs  on  unchanged  in  spite  of  these  means,  and 
the  parts  become  swollen,  red  and  oedematous,  fomentations  of 
Belladonna  continuously  applied  to  the  joint  will  oftentimes  be 
productive  of  great  benefit,  especially  if  the  patient  be  young 
and  vigorous. 

If  the  disease  partake  of  a  rheumatic  character,  fomentations 
of  Aconite,  Rhus  tox.,  Ruta  grav.  or  Cimicifuga,  one 
part  of  the  remedy  with  three  of  water,  will  be  found  very 
serviceable  in  ordinary  cases.  In  all  cases,  the  limb  should 
be  placed  in  an  elevated  position  and  either  of  the  following  rem- 
edies given  according  to  the  indications,  viz :  Aconite,  Colchi- 
cum,  Conium,  Belladonna,  Bryonia,  Ledum,  Mezereum, 
Iodine,  Kali  jod.,  Mercurius,  JYux  vomica,  Pulsatilla, 
Rhus  tox.,  Ruta  grav.,  Tartar  emetic,  Veratrum  and 
Suljohur.  Among  the  newer  remedies  are  recommended,  Apocy- 
num,    Acid    Sulphuric,    Asclejnas    tuber.,    Propylamine 

*  This  remedy  is  prepared  by  distillation,  from  herring  brine,  and  in 
250  cases  of  acute  rheumatism  treated  by  Dr.  Amenarius,  of  St.  Peters- 
burg, the  pain  and  fever  disappeared  in  every  case  the  day  after  its 
administration.  My  experience  in  the  use  of  this  remedy  is  limited,  but 
in  all  eases  of  acute  rheumatic  fever  in  which  I  gave  it  alone  as  soon  as 
called  in,  the  patients  were  promptly  relieved  in  thirty-six  hours  and 
convalesced  in  a  few  days  without  any  untoward  symptoms.  The 
propylnmin  is  found  in  two  forms,  the  liquid,  a  distillation  from  the  her- 
ring brine,  is  cplorless,  transparent,  and  possesses  the  fish-brine  odor ; 
the  muriate  is  in  the  form  of  white  crystals  very  soluble  in  water,  one 
grain  of  which  is  about  equal  to  one  drop  of  the  liquid.  Dose— Wo  or 
three  drops  in  a  wine  glass  full  of  water  and  taken  every  two  hours,  for 
an  adult. 
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Viola  odor,  and  Viscum  album,  but  their  value  in  the  curative 
treatment  of  this  disease,  except  the  Sulphuric  acid  and  Propy- 
lamine I  am  unable  to  state.  In  certain  seasons,  in  my  hands, 
the  greatest  benefit  has  arisen  from  the  use  of  mineral  acids  and 
especially  Sulphuric.  The  number  of  cases  under  treatment 
have  not  been  sufficiently  large  to  arrive  at  positive  conclusions ? 
as  I  did  not  feel  justified  in  neglecting  local  treatment,  but  in  all  the 
cases  that  fell  under  my  observation  last  spring  (1871)  every 
one  was  completely  cured  by  this  internal  agent  alone,  after  the 
acute  symptoms  had  been  subdued  by  Aconite,  and  I  believe  a 
careful  trial  of  this  remedy  -will  satisfy  any  one  of  its  great 
curative  value  in  rheumatic  fever.  One  of  the  following  reme- 
dies may  be  selected  according  to  the  indications  and  the  nature 
of  the  pains. 

Aconite. — In  rheumatic  fever  characterized  by  high  fever,  dry 
heat,  thirst  and  redness  of  the  cheeks,  attended  with  pinching, 
shooting  or  tearing  pains,  heat  and  shining  swelling  of  the  parts, 
stitching,  throbbing  pains,  and  a  sensation  as  if  a  tight  bandage 
was  drawn  around  the  joint,  particularly  when  there  is  more  or  less 
violent  excitement  of  the  circulation,  the  joint  being  red  and  hot. 

Actea  racemosa  (Cimicifuga)  has  proved  itself  exceedingly 
useful  in  those  cases,  when  in  connection  with  inflammation 
of  the  joint  there  has  been  wandering  rheumatic  pains  in  various 
parts  of  the  body,  pain  in  the  eyeballs,  chilliness  alternating  with 
heat,  great  distress  of  mind,  and  especially  in  a  metastasis  to  the 
heart  and  its  envelopes,  swelling  and  heat  of  the  affected  parts, 
pains  increased  by  motion. 

Bryonia  when  the  pains  are  tearing  and  stitching,  with  stiffness 
and  swelling  in  the  joints,  countenances  allow,  or  flushed  and  hot, 
tongue  coated  with  a  whitish  fur,  skin  hot  and  dry,  acid  perspira-. 
tion,  frequent  and  soft  pulse,  bitter  taste  or  dryness  in  the  mouth, 
and  especially  when  all  symptoms  are  excited  and  aggravated  by 
movement,  when  the  fever  is  less  of  an  inflammatory  type  than 
that  which  calls  for  the  use  of  the  following  remedy. 

Belladonna,  for  rheumatism  in  the  right  elbow  or  shoulder 
joints  with  violent  and  distressing,  cutting  or  tearing  pains  strik- 
ing from  the  shoulder  to  the  elbow  joint  on  raising  the  arm,  also 
when  the  least  motion  causes  most  violent  pain,  or  wandering 
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pains  accompanied  with  redness  and  swelling  in  the  joint,  aggra- 
vated by  motion  and  exascerbating  at  night,  attended  with  hot, 
dry  skin,  thirst  and  high  fever,  pains  in  the  joints  like  electric 
shocks  along  the  limbs,  with  red,  shining  swelling  of   the  joints. 

Mercurius,  in  inflammations  of  the  smaller  joints  accompanied 
by  swelling  and  redness.  The  pains  are  hard  aching  and  are  felt 
in  the  long  bones,  and  especially  those  which  are  only  covered  by 
cellular  tissue  and  integuments,  are  worse  at  night  and  becoming 
almost  intolerable.  The  rheumatic  affections  to  which  mercury 
is  homoepathic  are  generally  attended  with  a  feeling  of  coldness 
or  chilliness  in  scrofulous  subjects,  and  when  suppuration  threat- 
ens it  is  especially  useful. 

Phytolacca  decandra. — Dull,  heavy  pain  in  the  joint  increas- 
ing when  exposed  to  the  air,  especially  in  damp  weather,  sensa- 
tion like  shortening  of  the  tendons  behind  the  knee  when  walking, 
pains  extending  either  upwards  or  downwards  along  the  shafts  of 
the  femur  or  tibia,  neuralgic-like  pains  in  the  joints  increased  by 
motion  or  pressure,  worse  on  the  right  than  the  left  side, -syphil- 
itic and  mercurial  affections  of  the  joints  with  nightly  exascerba- 
tions. 

Colchicum  is  eminently  curative  in  inflammation  of  the  smaller 
joints  accompanied  with  tearing,  jerking,  lacerating  pains,  worse 
at  night,  and  increased  by  motion,  care  or  anxiety,  or  in  stiffness 
and  lameness  of  the  joints  in  attempting  to  walk,  with  swelling 
of  the  parts  in  the  vicinity  of  the  disease  ;  it  is  particularly  indi- 
cated when  the  skin  is  moist  and  the  urine  turbid.  Marcy  & 
Hunt  say  that  they  "  have  found  a  single  drop  of  'the  first  dilu- 
tion, given  every  three  or  six  hours  according  to  the  nature  of 
the  case,  very  efficacious  in  several  obstinate  cases  which  had 
resisted  the  action  of  other  remedies,  especially  when  occasioned 
by  wet  and  cold  weather. 

Ruta  graveolens  is  especially  adapted  to  inflammation  of  the 
larger  joints,  especially  of  the  upper  extremities,  accompanied 
with  all  the  usual  symptoms  of  high  vascularity  of  those  articu- 
lations. I  have  frequently  used  it  with  the  greatest  success  when 
all  other  remedies  failed  to  have  a  beneficial  influence. 

Pulsatilla  has  a  special  action  on  the  synovial  membranes  of 
the  knee,  ankle  and  tarsal  joints,  but  is  more  frequently  indica- 
ted in  rheumatic  gout  than  in  genuine  rheumatism. 
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Rhus  tox. — Drawing,  tearing  pains  in  the  coverings  of  the 
joints,  attended  with  a  sense  of  lameness  and  formication  in  the 
affected  parts,  with  or  without  swelling,  and  worse  in  damp 
weather  ;  pains  increased  during  rest  and  when  first  beginning  to 
move  them,  but  getting  better  from  continued  motion ;  great 
restlessness.  It  is  better  adapted  to  the  milder  forms  of  the  dis- 
ease, or  when  the  inflammation  has  been  subdued  by  the  preced- 
ing remedies,  and  when  the  tendons,  fascial  sheaths  of  the  nerves, 
etc.,  are  affected,  rather  than  the  synovial  membranes. 

JSTax  vomica, — If  the  swelling  of  the  joints  is  pale  and  the 
disease  has  affected  the  muscles  of  the  chest  and  back,  it  often 
acts  like  a  charm.  Dr.  Jahr,  in  his  forty  years  practice,  relates 
a  case  showing  the  wonderful  effects  of  the  remedy.  He  states  : 
"  In  a  desperate  case  of  this  kind,  where  the  feet,  legs,  hands 
and  arms,  and  likewise  the  chest  and  back,  were  invaded,  the 
patient  was  lying  in  her  bed  with  the  most  excruciating  pains. 
Being  anxious  to  avoid  every  kind  of  homoeopathic  aggravation, 
I  poured  a  teaspoonful  of  a  solution  of  two  globules  of  JYux  30 
into  another  tumbler  and  a  teaspoonful  of  this  solution  into  a 
third  tumbler  of  water,  and  ordered  a  teaspoonful  of  this  third 
solution  to  be  given  the  pjitient  every  three  hours  until  I  should 
see  her  again  next  morning.  The  prescription  was  made  at  10 
o'clock  at  night.  When  I  saw  the  patient  again  the  change  was 
extraordinary.  Soon  after  taking  the  first  dose  she  had  dropped 
to  sleep  ;  slept  quietly  the  whole  night  for  the  first  time  in 
eighteen  days.  The  rheumatic  swelling,  as  well  as  the  pains, 
had  decreased  and  disappeared  entirely  in  three  days,  simply  by 
continuing  the  solution  out  of  the  third  tumbler." 

Tartar  emetic  is  more  decidedly  en  rapport  with  inflamma- 
tions of  the  joints  in  the  lower  extremities.  I  have  found  much 
benefit  from  its  use  in  synovitis  accompanied  with  furred  tongue, 
coldness  of  the  extremities,  and  especially  when  complicated  with 
cutaneous  eruptions  that  have  been  repelled. 

Rhododendron^  when  the  pains  are  worse  at  night  and  during 
rest,  leaving  a  sensation  of  stiffness  and  lameness  in  the  joints, 
attended  with  periodical  drawing  pains  in  the  lower  extremities, 
aggravated  by  stormy  weather  and  rest,  and  not  permitting  the 
patient  to  sleep  at  night. 
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Jlpocynum  cannabinum^  is  most  useful  in  synovitis  after 
the  acute  stage  lias  passed  and  effusion  has  taken  place  in  the 
joint.  It  causes  absorption  of  the  liquid  thrown  out  into  the 
articulation,  and  in  this  way  produces  beneficial  results. 

Viola  odorata*. — Three  cases  are  given  of  the  curative  effects 
of  this  drug  in  rheumatic  synovitis,  all  of  which  were  severe  and 
occurring  on  the  right  side  of  the  body ;  improvement  began 
within  two  days  ;  complete  recovery  followed  rapidly.  The  12th 
potency  was  used. 

Viscum  alburn^ . — Dr..  W.  Huber,  in  his  "  Observations  on  the 
White  Mistletoe,"  reports  four  severe  cases  of  rheumatic  synovitis 
of  the  knee  and  ankle  joints  cured  by  this  remedy.  The  potency 
of  the  medicine  used  was  the  third ,  given  every  two  or  three 
hours,  according  to  circumstances. 

Dulcamara. — rThis  remedy  is  highly  praised  by  Dr.  Petroz  J 
in  articular  rheumatism  brought  on  by  exposure  to  a  cold,  damp 
temperature.  The  disease  affected  the  articulations  of  the  wrist  \ 
was  followed  by  sharp  pain  caused  by  the  least  movement ;  sen- 
sation of  cold  whilst  resting,  fever,  etc.  Dulc.  24th  cured  the 
patient  in  seven  days,  since  which  the  health  has  been  continually 
good ;  is  particularly  valuable  in  those  cases  traceable  to  con- 
tinued exposure  to  a  damp  atmosphere. 

When  the  synovitis  is  of  a  sub-acute  or  chronic  character,, 
the  same  principles  of  treatment  will  be  adopted,  modified  accord- 
ing to  the  intensity  of  the  affection.  If  the  disease  be  of  a  syph- 
ilitic origin,  or  complicated  with  mercurial  poison,  the  remedies 
adapted  to  those  conditions  will  require  to  be  used  either  alone 
or  in  alternation  with  the  specifically  indicated  medicine. 

The  local  treatment  consists  in  placing  the  joint  at  rest,  in  an 
easy,  elevated  position  upon  a  pillow  or  bolster,  having  a  piece  of 
oilcloth  spread  upon  the  bedding  to  protect  it  from  the  dress- 
ings. In  some  instances  it  may  be  necessary  to  put  the  limb 
in  splints,  or  other  suitable  apparatus,  to  insure  quietude  and 
'prevent  the  affected  surfaces  aggravating  and  protracting  the 

*  British  Journal  of  Homoeopathy,  vol.  24,  p.  315. 
t  British  Journal  of  Homceopathy,  vol.  22,  p.  643. 
%  Petroz  on  Therapeutics,  British  Journal  of  Homoeopathy,  vol.  23, 
p.  643. 
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morbid  action  by  rubbing  against  each  other.  From  neglect  of 
this  precautionary  means,  so  vitally  important  to  the  patient's 
complete  recovery,  I  have  no  doubt  many  joints  have  been  de- 
stroyed that  otherwise  might  have  been  preserved  and  restored  to 
usefulness. 

'  In  the  event  of  failure  of  the  above  remedies,  or  if  the  case 
has  been  neglected  in  the  onset  and  the  disease  seems  to  progress, 
or  be  inclined  to  become  rebellious  to  all  treatment,  I  have,  in  a 
few  instances,  painted  the  joint  with  a  preparation  of  collodiated 
cantharides  for  the  purpose  of  producing  vesication  over  the  sur- 
face of  the  articulation,  then  dressing  the  parts  with  an  ointment 
of  Ruta  grav.y  thinly  spread  upon  a  piece  of  linen  and  covered 
with  a  strip  of  oiled  silk,  to  preserve  both  heat  and  moisture  in 
the  part.  In  persistent  inflammations  of  the  joint  of  a  more  sub- 
acute or  chronic  character,  great  relief  has  been  experienced  by 
frequently  painting  the  articulation  with  tincture  of  Iodine, — 
this  is  especially  serviceable  in  hydrarthrosis  or  effusion  of  serum 
into  the  joint.  Grated  horse-radish  poultices  applied  locally  for 
two  or  three  days  have,  under  certain  circumstances,  been  produc- 
tive of  much  benefit. 

The  hypodermic  injection  of  Jiirojnne^  has  been  highly 
recommended  by  Dr.  McSwinney  in  the  two  following  cases : 

Case  1.  "  Rev. ,  a  strong,  healthy  man,  was  visited 

by  me  on  October  4th,  1859 ;  slept  in  a  damp  bed  a  few  days 
before;  was  seized  with  shivering  and  had  an  attack  of  acute 
rheumatism ;  has  pain  in  all  his  limbs,  which  are  swollen  and  red, 
both  the  upper  and  lower  extremities ;  had  no  sleep  for  several 
days  before.  I  injected  the  thigh  with  the  24th  part  of  a  grain 
of  Atrojrine,  which,  after  producing  its  characteristic  effects  in 
the  system  at  large,  subsequently  removed  all  pain,  so  much  so 
that  in  a  few  days  afterwards  he  was  convalescent  and  required 
no  further  treatment." 

Case  2.  "  W.  C,  aged  60,  a  healthy  man  of  temperate  habits, 
much  exposed  to  wet  and  cold,  became  a  patient  of  mine  in 
November  last,  suffering  from  acute  rheumatism ;  disease  affect- 
ing the  wrists,  elbows  and  extremities  ;  came  on  sharply,  attended 

*  British  Journal  of  Homoeopathy,*  vol.  24,  p.  505. 
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with  general  f everishness  and  profuse  perspiration.  Four  Atro- 
pine injections,  in  the  space  of  fourteen  days,  completely  restored 
this  man  to  perfect  health  and  strength." 

If  the  disease  continues,  and  matter  is  formed  within  the  joint, 
it  must  be  evacuated,  as  in  abscesses  in  other  parts  of  the  body. 
The  incision  into  the  joint  should  be  small  and  subcutaneous,  and 
after  the  contents  are  drawn  off,  the  opening  should  be  immedi- 
ately closed  by  a  piece  of  adhesive  plaster,  to  prevent  the  admis- 
sion of  air  into  the  joint.  As  soon  as  pus  is  ascertained  to  be 
in  the  joint,  it  must  be  removed  immediately,  as  delay  will  be 
productive  of  the  most  serious  consequences,  the  confined  pus 
keeping  up  pain,  impairing,  and  ultimately  destroying  the  vitality 
of  the  parts  with  which  it  comes  in  contact. 

The  surgeon  need  not  despair  in  effecting  a  good  cure,  says 
Gross,  even  after  suppuration  has  taken  place ;  the  probability 
will  certainly  be  that  the  joint  will  be  stiff,  but  it  should  be  recol- 
lected that  an  aachylosed  joint  is  always  better  than  no  joint  at  . 
all,  provided  of  course  that  it  be  put  in  a  proper  position  for 
future  usefulness. 

When  the  disease  has  passed  into  the  chronic  state,  bandaging, 
friction,  stimulating  lotions  and  the  douche,  will  be  of  great 
service  as  local  expedients  in  assisting  to  bring  about  recovery,  in 
addition  to  the  remedies  above  mentioned.  The  joint  should  be 
washed  every  morning  with  warm  water  and  castile  soap,  then 
douched,  and  afterwards  thoroughly  rubbed  with  some  stimulating 
lotion,  or  painted  with  equal  parts  of  tincture  of  iodine  and 
alcohol,  and  finally  put  up  in  a  roller,  beginning  from  the  distal 
portion  of  the  limb  upwards,  so  as  to  afford  gentle  and  equable 
pressure  on  every  part.  As  the  disease  declines,  the  joint  should 
be  moved  gradually  and  cautiously  at  first,  and  increasing  the 
motion  from  day  to  day  until  free  motion  is  produced.  Exercise 
should  be  taken  in  the  open  air,  a  good  generous  diet  permitted, 
and  the  appropriate  remedy  continued  in  the  higher  potencies  once 
or  twice  a  day,  as  circumstances  demand. 
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CHAPTER  IV. 

ARTHRITIS, 

Etiology. — By  Arthritis  is  meant  an  inflammatory  disease  of 
an  acute  or  chronic  kind,  of  the  whole  or  greater  part  of  the 
structures  that  enter  into  the  formation  of  a  joint.  This  affec- 
tion may  commence  in  the  synovial  membranes,  and  then  spread 
to  the  other  articular  tissues,  or  it  may  begin  in  the  cartilages  or 
bones,  and  in  some  rare  instances  it  may  perhaps  take  its  origin 
in  the  fibrous  capsule  surrounding  the  articulation ;  whether  it 
can  ever  commence  in  the  ligaments,  is  a  question  that  is  not  as 
yet  satisfactorily  determined. 

Acute  Arthritis  may  present  any  of  the  evidences  of  inflam- 
matory action,  from  the  simplest  degree  of  vascular  congestion 
of  the  articular  covering  and  membranes,  to  the  terminations  by 
suppuration  and  necrosis,  or  death  of  the  bony  structure  involved. 
When  fibrin  is  poured  out  into  the  surrounding  areolar  tissues,  or 
between  adjacent  synovial  'surfaces,  as  the  result  of  an  acute 
arthritis,  changes  of  function  in  the  joint,  with  more  or  less 
destruction  of  tissue,  supervenes,  impairing  to  a  greater  or  less 
extent  the  use  of  the  limb,  and  presenting  to  the  surgeon  a  disorder 
of  the  most  serious  character.  This  condition  corresponds  to 
chronic  arthritis  of  most  authors,  and  is  named  in  accordance 
with  the  articulation  involved.  When  developed  in  the  knee, 
especially  in  tuberculous  patients,  it  is  known  by  the  term  "white 
swelling ;"  when  in  the  hip  joint,  it  is  especially  designated  as 
raorbas  coxarius,  or  coxulgia,  to  which  the  attention  of  the 
reader  is  referred.  '  Chronic  arthritis,  in  a  tuberculous  diathesis, 
like  pneumonia,  may  be  the  exciting  cause  of  tubercular  deposit 
in  the  bones,  and  thus  develop  tubercles  in  the  articular  extremi- 
ties of  bones.  In  almost  every  instance  it.  is  the  result  either  of 
an  acute  or  sub-acute  inflammation,  that  has  been  unchecked  by 
appropriate  treatment  or  kept  up  by  repeated  injuries. 

Symptoms. — The  symptoms  of  acute  arthritis  vary  in  accord- 
ance with  the  intensity  of  the  inflammation  and  the  character  of 
the  joint  affected,  but  a  greater  or  less  degree  of  pain,  with. 
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restricted  motion  and  tumefaction,  is  attendant  upon  it  under  all 
circumstances. 

Usually  the  pain  is  intense,  the  slightest  motion,  or  even 
attempt  at  movement,  is  absolutely  intolerable.  Swelling  of  the 
articulation,  more  or  less  marked,  is  due  to  the  effusion  of  serum 
into  the  synovial  capsule,  where  it  is  restricted  by  its  reflections, 
producing  synovitis,  a  condition  of  disease  already  described. 
The  pain  is  often  severe,  tensive  and  throbbing ;  so  acute  is  it 
sometimes  that  the  patient  screams  with  agony  ;  he  cannot  bear 
the  bed  to  be  touched,  the  room  to  be  shaken,  or  the  slightest 
movement  communicated  to  the  limb,  any  attempt  at  examina- 
tion of,  the  joint  in  such  cases  being  attended  with  insupportable 
agony.  There  are  usually  nocturnal  exacerbations,  and  the  pain  is 
commonly  referred  with  especial  severity  to  one  particular  spot  in 
the  joint ;  thus  it  is  generally  felt  at  the  inner  or  underside  of  the 
knee  joint,  and  at  the  outer  aspect  of  the  hip.  The  heat  of  the 
diseased  joint  is  considerable,  and  is  often  accompanied  with 
more  or  less  superficial  redness.  The  swelling  is  uniform,  involv- 
ing the  whole  of  the  articulation,  and  not  projecting  at  certain 
parts  of  it,  as  when  the  synovial  membrane  alone  is  affected  ;  it 
>  is  generally  not  very  considerable,  and  has  a  soft  and  doughy 
rather  than  a  fluctuating  feel.  As  the  disease  advances,  how- 
ever, the  swelling  generally  increases  suddenly,  and  to  a  consid- 
erable extent,  either  in  consequence  of  the  irritation  of  the  syno- 
vial membrane  or  of  the  accumulation  of  pus  within  or  around 
the  joint.  In  many  cases  the  synovial  membrane  gives  way,  and 
the  pus  from  the  interior  of  the  joint  becomes  widely  diffused 
through  the  muscular  interspaces  of  the  limb,  forming  enormous 
abscesses  and  long  sinuous  tracts.  The  position  of  the  affected 
limb  is  peculiar,  and  that  attitude  is  insensibly  adopted  in  which 
the  patient  will  have  the  greatest  amount  of  ease  ;  thus  the  knee 
is  semi-flexed  and  turned  outwards,  and  the  thigh  is  adducted, 
and  the  elbow  is  bent.  Spasms  or  startings  of  the  limb,  often 
of  a  very  sharp  and  painful  character,  come  on  at  times,  more 
particularly  at  night , 

The  constitutional  disturbance  is  very  severe,  and  of  an  actively 
febrile  type.     As  the  disease  progresses,  suppuration  takes  place 
within  the  joint,  which  becomes  hot  and  red,  with  a  good  deal  of 
5 — vol.  n. . 
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throbbing  pain,  and  at  last  fluctuation  is  perceived  where  the  cov- 
erings are  thinned.  In  some  cases  the  suppuration  occurs  with 
very  great  rapidity,  and  luxation  of  the  head  of  the  bone  takes 
place.  In  other  cases  an  abscess  forms  external  to  the  articula- 
tion, and  extensive  purulent  collections  become  diffused  through 
the  limb.  As  the  joint  becomes  loosened  by  the  destruction  of 
its  ligaments,  the  bones  become  mobile,  and  grate  against  one- 
another  where  the  incrusting  cartilage  has  been  removed,  thus 
giving  rise  to  very  severe  suffering.  The  cartilages  may,  how- 
ever, in  some  cases,  be  very  extensively  destroyed,  and  yet  no 
grating  take  place ;  this  is  owing  either  to  the  destructive  action 
being  limited  to  the  edge  of  the  incrusting  cartilage,  the  oppos- 
ing surface  being  sound,  or  else  to  the  interior  of  the  articulation 
being  filled  up  with  plastic  matter  after  the  removal  of  the  cartil- 
ages. But,  though  abscess,  either  within  the  joint,  or  external  to 
it,  usually  forms  when  the  bones  grate  and  the  cartilage  disinte- 
grates, yet,  it  occasionally  happens  that  these  conditions  may 
take  place — those  symptoms  that  are  indicative  of  the  erasion  of 
the  cartilage,  such  as  painful  startings  of  the  limb,  grating,  and 
preternatural  mobility  of  the  joint — and  yet  no  abscess  forms  ; 
all  the  symptoms  subsiding  under  proper  treatment,  and  the  joint 
recovering,  though,  perhaps,  with  certain  degree  of  anchylosis. 
If  suppuration  take  place,  the  constitutional  disturbance  usually 
partakes  of  the  irritative  type,  the  patient  suffering  severe  pain,  and 
being  worn  out  by  want  of  rest.  Hectic  may  occur  and  death  from 
exhaustion  and  irritation,  unless  the  diseased  part  be  removed ; 
in  other  cases  it  falls  into  a  state  of  chronic  thickening,  with  per- 
haps fistulous  openings  leading  down  to  the  diseased  structures, 
and  in  some  of  the  more  favorable  instances  the  patient  may 
recover,  with  a  prematurely,  rigid  bone. 

Abscesses  may  form  external  to,  but  close  upon,  the  capsule  of 
a  joint,  and  closely  simulate  disease  of  the  articulation.  In  these 
cases  the  absence  of  serious  constitutional  disturbance,  the  irreg- 
ularity of  the  swelling  greater  on  one  side  than  the  other,  the 
absence  of  all  rigidity  about  the  joint,  and  of  other  severe  local 
symptoms,  such  as  pain,  starting,  looseness,  or  grating,  will  ena- 
ble the  surgeon  to  effect  a  correct  diagnosis. 

Treatment. — In  the  treatment  of  acute  arthritis,  the  first  thing 
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to  be  observed  is  perfect  rest  of  the  diseased  articulation ;  for, 
without  this,  the  most  systematic  course  of  treatment  will  effect 
little  or  no  good.  The  limb  should  be  carefully  supported  on  a 
pillow,  or  laid  upon  a  well  adjusted  and  softly  padded  splint.  If 
the  position  is  not  one  that  will  induce  the  utmost  relaxation  of 
the  ligaments  forming  the  articulation,  it  will  prove  injurious  and 
keep  up  the  congestion ;  but  when  position  induces  this  relaxation, 
•and  is  combined  with  rest,  it  constitutes  a  most  valuable  portion 
of  the  local  treatment,  especially  when  the  disease  invades  the  hip, 
knee  and  elbow  joints.  In  the  acute  stage  of  this  disease  Acon- 
ite given  internally  in  appreciable  doses,  and  frequently  repeated, 
and  combined  with  assiduous  fomentations  of  the  same  to  the  part 
affected,  has  accomplished  most  satisfactory  results.  In  a  few 
cases,  especially  when  the  disease  has  invaded  the  smaller  articu- 
lations,* fomentations  of  Hypericum  have  been  of  essential  ser- 
vice. Cimicifuga  has  been  used  with  much  benefit  in  those 
persons  who  possessed  a  rheumatic  diathesis.  After  the  violence  of 
the  attack  has  passed  away  and  the  disease  has  assumed  a  chronic  or 
sub  -acute  form,  other  remedies  may  be  advantageously  substituted. 
If  the  affection  has  been  brought  on  by  mechanical  injuries  or 
severe  and  protracted  exercise,  Arnica  is  the  remedy.  If  the 
symptoms  indicate  a  rapid  change  of  locality,  with  a  disposition 
to  change  its  position  in  the  affected  limb,  and  relieved  by  con- 
tact with  the  cool  air,  Sabina  or  Pulsatilla  are  indicated.  Dig- 
italis is  valuable  when  the  symptoms  are  gradually  changing  in 
character,  the  disease  having  continued  for  a  length  of  time  with- 
out material  abatement.  Staphysagria,  Arsenicum,  Acid  Ben- 
zoic, Kali  bich.,  Phytolacca  dec,  Sulphur,  Veratrum  vir., 
are  often  highly  beneficial  during  treatment,  and  especially  in 
those  protracted  cases  involving  various  systemic  derangements. 
In  connection  with  its  development  in  a  rheumatic  or  gouty  dia- 
thesis, arthritis  comes  especially  under  the  notice  of  the  physi- 
cian, and  the  constitutional  and  local  treatment  of  rheumatism  or 
gout  is  alike  applicable  to  its  cure. 

Sub-cutaneous  injections  of  Morphine,  Atropine  or  Aconi- 
tine  immediately   over   the  diseased  articulation,   has  brought 

*See  vol.  1,  p.  247— Fomentations,  and  how  employed. 
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entire  relief  from  pain  and  secured  a  good  night's  rest  when  all 
other  remedies  have  failed.  Chloral  hydrate^  in  the  hands  of 
the  author,  has  proved  of  great  value  in  relieving  the  violent  par- 
oxysms of  pain. 


CHAPTER  V. 

DROPSY  OF  THE  JOINTS. 


Dropsy  of  the  Joints  (Hydrops  Articuli,  Hydrarthro- 
sis}, is  a  term  used  to  express  a  superabundance  of  fluid  in  an 
articulation,  resulting  from  chronic  inflammation  of  the  synovial 
membrane.  The  knee  is  the  favorite  seat  of  this  affection,  the 
elbow  and  ankle  being  the  joints  implicated  next  in  frequency, 
whereas  the  orbicular  joints  are  rarely  attacked. 

Etiology. — The  causes  conducing  to  this  condition  are  local 
and-  constitutional ;  the  former  includes  every  variety  of  injury 
having  a  tendency  to  produce  inflammatory  action  in  the  joints, 
as  sprains,  blows,  wounds,  contusions,  luxations,  and  the  presence 
of  intra- articular  bodies.  The  constitutional  causes  are  not 
always  apparent.  In  general,  however,  it  may  be  remarked  that 
this  affection  is  found  associated  with  a  rheumatic  diathesis.  In 
persons  of  strumous  habits,  it  is  frequently  observed  to  supervene 
as  a  sequel  of  eruptive  fevers.  It  may  also  be  occasioned  by 
gout,  syphilis,  suddenly  checking  the  perspiration,  or  by  an  inor- 
dinate use  of  mercury.  It  frequently,  however,  exhibits  itself 
without  any  assignable  cause. 

Symptoms. — The  swelling  of  the  joint,  which  is  irregularly 
circumscribed  and  fluctuating,  together  with  the  circumstance  of 
its  being  unaccompanied  by  severe  pain,  is  the  most  character- 
istic symptom.  The  skin  is  rarely  changed  in  color,  while  the 
progress  of  the  disease  is  generally  very  slow,  several  months 
elapsing  before  the  tumor  becomes  of  any  considerable  size. 
Provided  the  time  nature  of  the  difficulty  cannot  be  readily  deter- 
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mined  by  the  history  of  the  case,  the  fluctuating  and  indolent 
character  of  the  tumor,  together  with  comparatively  little  pain 
upon  motion  or  pressure,  recourse  to  the  exploring  needle  will 
immediately  remove  all  doubt. 

Pathology. — Concerning  the  pathological  condition  exhibited 
in  this  affection,  Ds.  Gross  writes:  "Enough  is  known  to  show 
that  there  is  generally,  especially  in  cases  of  long  standing, 
considerable  opacity  and  thickening  of  the  synovial  membrane, 
with  some  degree  of  vascularity,  the  vessels  being  spread  over 
the  surface  of  the  membrane  in  delicate,  arborescent  lines,  widely 
separated  from  each  other.  Occasionally  slight  deposits  or 
patches  of  lymph  exist,  giving  the  part  a  rough,  uneven  appear- 
ance, but  this  is  infrequent.  The  cartilages  and -bones  present 
no  perceptible  changes,  nor  do  the  muscles  and  other  parts 
around  the  joints,  except  that  they  are  more  or  less  displaced  by 
Jihe  dropsical  distension.  When  the  accumulation  is  very  great, 
the  capsular  ligaments,  pressed  upon  in  every  direction,  become 
very  much  stretched  and  attenuated.  Cases .  occasionally  occur 
where  the  ligaments  are  so  much  distended  as  to  give  way,  thus 
allowing  the  fluid  to  diffuse  itself  among  the  surrounding  struc- 
tures. 

The  dropsical  fluid  is  generally  of  a  pale,  yellowish,  straw  or 
amber  color,  and  of  a  ropy,  unctious,  or  sero-oleaginous  consist- 
ence; sometimes  it  is  turbid,  whey-like,  or  sanguinolent,  .and 
intermixed  with  flakes,  shreds,  or  masses  of  lymph.  Its  quantity 
is  variable,  depending  upon  the  size  of  the  joint,  the  duration  of 
the  case,  and  other  circumstances.  In  the  knee  it  frequently 
amounts  to  from  six  to  twenty  ounces.55* 

Treatment. — The  treatment  of  this  affection  will  depend  upon 
the  nature  of  the  existing  cause  and  its  removal.  It  must  ever  be 
remembered  that  dropsy  of  the  joints  like  dropsy  in  other  parts  of 
the  body,  is  merely  a  symptom  of  disease,  and  hence  the  attention 
of  the  surgeon  should  first  be  directed  to  the  condition  of  the  sys- 
tem producing  it,  and  until  this  is  discovered  and  removed,  little 
benefit  will  follow  even  our  best  directed  efforts  to  control  the 
effusion. 

*  Op.  cit.,  vol.  1,  p.  904  et  seq. 
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When  the  dropsy  has  been  the  result  of  a  sprain,  contusion  or 
other  injury,  Arnica.  Hypericum,  Ruta,  Calendula,  or  RhusT 
externally  and  internally ;  elevation,  rest  of  the  limb,  a  judicious 
application  of  the  roller  if  the  affection  is  chronic,  with  an  easy 
and  relaxed  position  of  the  parts,  will  ordinarily  effect  a  cure. 
In  the  milder  varieties  of  dropsy,  friction  with  aconite  lotion, 
mercurial  unguents,  soap  liniment,,  and  iodine  ointment,  rarely  fail 
in  promoting  absorption  of  the  effused  liquid  and  relieving  the 
size  and  tension  of  the  swelling.  The  remedy  selected  should  be 
applied  two  or  three  times  a  day,  being  rubbed  upon  the  whole  of 
the  affected  part  with  the  bare  hand,  until  a  decided  glow  is  felt 
by  the  patient,  when  it  should  be  discontinued,  to  be  again 
repeated  whenever  demanded,  in  the  same  careful  and  efficient 
manner.  In  the  meantime  the  parts  should  be  well  supported 
with  the  roller,  extending  from  the  distal  extremity  of  the  limb- 
upwards.  The  pressure  assisting  powerfully  in  aiding  the  reduc- 
tion of  the  effused  fluid. 

When  it  is  evident  that  the  absorbents  have  been  fairly  aroused, 
which  is  known  by  the  gradual  and  continued  decrease  of  the  fluid 
within  the  sac,  the  cold  douche  may  with  benefit  precede  the 
inunction  method,  or  what  has  been  highly  recommended,  the 
alternate  application  of  hot  and  cold  water,  applied  in  quick  suc- 
cession. 

When  all  ordinary  means  have  failed,  the  plan  recommended  by 
Velpeau,  Iobert,  and  Bonnel,  of  injecting  into  the  joint  tincture 
•of  iodine  diluted  with  two  or  three  parts  of  water,  has  produced 
the  most  satisfactory  results.  The  injection  in  no  case  inducing 
any  serious  consequences  ;  but  in  several  instances  a  complete  cure 
was  had  without  anchylosis,  "  a  new  and  healthy  action  hav- 
ing been  imprinted  on  the  synovial  membrane."  Before  throwing 
the  injection  into  the  cavity  of  the  joint,  evacuation  of  the  con- 
tained fluid  should  be  attempted  by  subcutaneous  puncture,  made 
at  the  most  dependent  and  superficial  portion  of  the  swelling  and 
carried  along  the  cellular  tissue  until  it  reaches  the  sac,  which  is 
then  pierced  in  the  ordinary  manner.  The  iodine  or  other  injection 
to  the  amount  of  two  or  three  ounces  should  be  placed  in  a  syringe 
which  is  introduced  into  the  incision  thus  made,  and  the  liquid 
thrown  into  the  sac  and  retained  for  one  or  two  minutes,  the  joint 
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being  pressed  slightly  in  order  to  bring  the  solution  fully  in  con- 
tact with  its  diseased  walls.  It  should  then  be  permitted  to  flow 
out  spontaneously,  the  opening  closed,  and  the  case  treated  as 
circumstances  demand. 

The  remedies  recommended  in  the  treatment  of  this  disease 
are:  Apoc.  can.,  Ant.  crud.,  Apis,  Arsenicum,  Bryonia, 
Caharea  carb.  ,Digitalis  pur. ,  Ledum,  Kali  bich. ,  Kali  carb. 
Rhus,  Iodine,  Lycop.,  Mercur,,  Sabina,  and  Sulphur. 

Antimonium  crudum  is  valuable  when  in  conjunction  with 
chronic  arthritis  or  hydrops  articuli,  there  is  more  or  less  gastric 
disturbance,  or  when  in  consequence  of  a  rheumatic  or  gouty 
diathesis,  concretions  have  formed  within  the  cavity  of  the  joints  ; 
it  is  also  recommended  when  there  is  great  sensibility  to  cold, 
contraction  of  the  tendons  with  sense  of  weight  in  the  extremity. 

Apocynum  cannabinum  is  productive  of  good  results  when 
dropsy  of  the  joint  is  dependent  upon  a  rheumatic  diathesis  in 
which  more  or  less  derangement  of  the  kidneys  occurs. 

Apis  mellijica  is  also  of  value  in  chronic  inflammations  of  the 
joints,  terminating  in  effusion,  where  there  exists  urinary  diffi- 
culties, such  as  retention  of  urine  with  irritation  of  the  bladder, 
strangury,  with  heat  alid  dryness  of  the  mouth  or  suppression  of 
urine. 

Arsenicum,  when  the  pains  are  of  a  burning  character,  and 
worse  at  night,  with  great  weakness  and  emaciation  of  the  dis- 
eased limb,  appetite  poor,  countenance  pale,  with  dread  of 
exercise. 

Bryonia,  when  the  pain  is  of  a  stinging,  tearing,  shooting 
character,  and  the  effusion  depending  upon  or  induced  by  rheum- 
atic exposure;  when  aggravation  of  all  the  symptoms  follow 
motion  of  the  limb,  and  especially  when  erysipelas  attacks  the 
diseased  joint. 

Caharea  carbonica,  when  the  patient  is  pale,  debilitated  or 
of  a  scrofulous  constitution,  with  drawing  pressure  in  the  joints, 
and  especially  when  the  disease  assumes  a  chronic  character  and 
the  effusion  is  slow  in  developing  itself. 

Ledum  palustre  is  particularly  adapted  to  effusion  within  the 
knee  joint,  as  also  within  the  smaller  articulations,  with  aching, 
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tearing  pains,  coldness  or  inclination  to  chilliness,  it  possesses  a 
powerful  action  on  the  absorbents  and  is  useful  both  in  the  acute 
and  chronic  stages  of  the  affection. 

Jodium,  in  scrofulous  inflammation  of  the  joints,  followed  by 
effusion,  when  the  articulation  is  swollen,  red,  with  aching,  throb- 
bing pain ;  in  acute  attacks  which  are  the  result  of  some  sud- 
denly acting  cause  of  a  rheumatic  or'  arthritic  character ;  in 
inflammations  of  a  torpid  nature,  with  moderate  fever,  fistulous 
openings,  discharging  a  thin,  ichorous  discharge,  emaciation, 
after  abuse  of  Mercury. 

Rkus  toxicodendron  is  most  useful  in  sub-acute  affections^  of 
the  joints,  characterized  by  stiffness,  lameness  of  the  articula- 
tions and  stinging  pains  in  the  tendons  and  coverings  of  the 
joints  ;  the  pains  are  generally  increased  during  repose  and  become 
even  worse  on  first  moving  the  part,  but  abates  during  con- 
tinued movement ;  soreness  of  the  joints  as  if  beaten,  languor  and 
weight  in  the  extremities,  especially  the  lower. 

Mercurius  is  indicated  when  the  disease  is  accompanied  with 
syphilitic  complication;  in  rheumatism,  especially  affecting  the 
knee  and  shoulder  joints  and  terminating  in  dropsy  of  the  articu- 
lation, and  associated  with  tearing  or  heavy,  dull  pains,  the  symp- 
toms are  exascerbatecl  at  night  with  profuse  sweat. 

Lycopodium,  for  persons  who  take  cold  easily  ;  the  affected 
joint  most  painful  during  repose,  and  when  relieved  by  external 
warmth  and  aggravated  in  cold  rainy  weather,  the  joints  are  stiff 
and  heavy,  with  a  parched  condition  of  the  skin,  ill-humor, 
sad  and  dejected  in  spirits. 

Kali  hydriod.  has  been  used  somewhat  extensively  in  hydrops 
articuli,  and  is  extremely  valuable  when  the  disease  is  dependent 
upon  a  mercurial  taint,  and  particularly  so  when  the  cartilagin- 
ous coverings  of  the  bones  composing  the  joint  are  implicated  in 
the  morbid  process  ;  pains  in  the  joint  worse  during  rest  and  go- 
ing off  during  motion.  Kali  bich.  in  the  high  potencies  has 
proved  a  valuable  remedy  in  dropies  of  the  knee  joint  partaking 
of  a  catarrhal  nature. 

•durum,  Nitric,  acid.,  Sitzcea,  Calcarea,  Phosjih.  acid. 
and  Sulphur  are  highly  beneficial  remedies  in  inflammations  of 
the  synovial  membrane  brought  on  by  excessive  doses  of  Mercu- 
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ry,  and  Bryonia,  Lycopod.,  Rhus  and  Sulphur  when  the 
affection  is  the  result  of  a  rheumatic  or  gouty  diathesis. 

Calcarea  carb.  and  Sulphur  have  been  of  most  service  in 
those  cases  of  hydrops  articuli  occurring  in  lymphatic  or  scrof- 
ulous constitutions. 

At  the  commencement  of  the  affection  Belladonna  and  Merc, 
jod.  have  been  used  in  alternation  by  the  author  with  the  most 
satisfactory  results,  and  followed  with  Kali  hyd.  and  Ledum 
pal.,  in  the  secondary  stage,  with  an  occasional  interpolated 
dose  of  Sulphur,  have  proved  exceedingly  efficacious.  Wich 
these  remedies  I  have  succeeded  in  curing  two  or  three  very 
severe  cases  of  this  disease,  after  having  been  previously  sub- 
jected to  the  various  remedies  of  the  heroic  school,  with  no 
apparent  advantage.  The  potencies  used  were  from  the  third 
to  the  twelfth.  A  case  under  treatment  at  the  present  time, 
in  the  Good  Samaritan  Hospital,  is  rapidly  being  cured  by  the 
treatment  recommended  above,  that  is,  Mercury  and  Bel- 
ladonna in  alternation,  followed  by  the  other  remedies  as 
directed,  and  is  the  most  successful  treatment,  thus  far,  that  I 
have  ever  witnessed  in  these  disorders. 


CHAPTER  VI. 

WHITE  SWELLING. 


4 *  White  Swelling'*  is  a  peculiar  form  of  arthritis  usually 
developed  in  the  knee  joint,  and  occurring  especially  in  subjects 
of  a  strumous  habit.  The  structures  exterior  to  the  articula- 
tion are  the  parts  primarily  affected,  the  areolar  tissue  becoming 
thickened  and  infiltrated  with  a  substance  of  jelly-like  consist- 
ence, while,  also,  at  a  later  stage  a  pale  yellow,  translucent  de- 
posit occurs  between  the  capsular  ligament  and  that  portion  of 
the  synovial  membrane  tying  in  contact  with  it.  Subsequent 
effusions  frequently  glue  the  muscles,  tendons  and  ligaments 
together,  thus  producing  false  anchylosis.     The  inflammatory 


66  SCIENCE  AND  ABT  OP  SUEGERY. 

action  continuing^  the  cartilages  and  articular  extremities  of  the 
bones  become  involved ;  matter  collects  in  the  joint ;  caries  or 
necrosis  ensues;  the  tibia  becomes  more  or  less  displaced,  the 
condyles  of  the  femur  projecting  forward,  the  joint  becoming 
permanently  anchylosed.  Provided,  also,  the  discharge  be  pro- 
fuse and  the  constitutional  irritation  severe,  the  patient  will  be 
likely  to  sink  by  hectic ;  or,  if  amputation  be  resorted  to,  may 
subsequently  manifest  signs  of  phthisis. 

Symptoms. — At  the  commencement  of  the  disease  the  symp- 
toms are  not  generally  urgent,  a  slight  degree  of  tenderness  and. 
pain  frequently  existing  for  a  considerable  time,  unattended  by 
other  evidences  of  diseased  action.  Gradually  the  pain  and  ten- 
derness increase ;  the  parts  become  tumefied  with  more  or  less 
stiffness  of  the  joints  and  a  sensation  of  heat.  The  skin  pre- 
sents a  whitish,  shining  and  tense  appearance,  while  in  acute 
arthritis,  rheumatism  and  gout,  the  surface  has  a  peculiar  bluish 
ox  pinkish  hue,  with  more  or  less  enlargement  of  the  superficial 
vessels.  In  manipulating  the  joint,  "  no  sense  of  fluctuation  is 
communicated  to  the  touch,  but  a  peculiar  sensation  is  perceived 
which  indicates  the  presence  of  a  thick  gelatinous  substance 
beneath  the  skin,  this  substance  presenting  a  soft,  pultaceous 
mass,  which  yields  somewhat  to  pressure,  but  does  not  permit  the 
skin  to  pit,  as  in  oedema,  unless  accompanied  with  inflammation 
of  the  integuments."  This  condition  may  remain  for  months, 
and  even  years,  without  exhibiting  any  marked  change.  Eventu- 
ally, however,  the  heat  and  tumefaction  increase  ;  the  skin 
becomes  much  distended,  evincing  vascular  congestion,  and 
assumes  a  purple  hue.  Ulcerations  rapidly  succeed,  with  the 
discharge  of  unhealthy  pus,  followed  by  hectic,  colliquative 
sweats  and  diarrhoea,  or  perhaps  by  equally  fatal  symptoms  of 
thoracic  disease. 

Prognosis. — The  prognosis  of  white  swelling  should  be  guarded, 
the  result  depending  upon  the  severity  of  the  attack,  the  consti- 
tution of  the  patient  and  the  treatment  employed.  For  impaired 
constitutions  it  may  justly  be  considered  a  serious  disease,  and 
may  terminate  in  death  by  hectic,  in  anchylosis,  or  by  recov- 
ery after  the  loss  of  the  limb  by  amputation.  Cases  are  recorded 
where  tuberculosis  of  the  lungs  has  set  in   and  carried  off  the 
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patient,  after  amputation  of  the  limb,  even  when  the  patient  had 
apparently  recovered. 

Treatment. — In  the  treatment  of  this  affection,  it  must  not 
be  forgotten  that  we  have  to  manage  a  scrofulous  or  impaired 
constitution  and  its  effects.  Our  chief  object,  therefore,  should 
be  to  prevent,  if  possible,  the  occurrence  of  suppuration.  In  the 
early  stage,  when  the  disease  has  advanced  insidiously  with  no 
acute  symptoms,  the  remedies  recommended  under  the  head  of 
Scrofula,  vol.  1,  page  372,  will  be  found  exceedingly  efficacious, 
and  in  a  majority  of  instances  such  means  will  be  competent  to 
effect  a  cure,  without  the  necessity  of  local  expedients.  It  is 
important  throughout  the  treatment  to  maintain  the  limb  in  per- 
fectjest,  which  may  be  effected  by  pasteboard  or  leather  splints 
adapted  to  the  contour  of  the  limb.  Generous  diet  and  the 
employment  of  the  best  directed  hygienic  measures  will  be  found 
absolutely  indispensable.  In  the  advanced  stages  of  the  disease, 
I  have  found  the  most  excellent  results  follow  the  use  of  Silicea 
internally  and  starch  bandages  applied  locally  but  not  to  inter- 
fere with  the  circulation  of  the  diseased  limb.  The  practice  of 
leeching  in  this  disease,  as  well  as  in  all  diseases  of  a  strumous 
origin,  cannot  be  too  strongly  reprobated.  Caustic  issues,  blis- 
ters, the  moxa  and  all  such  severe  means  used  by  the  allopathic 
school,  are  pernicious  and  productive  of  more  injury  than  benefit 
in  this  affection  ;  stimulating  embrocations,  frictions,  the  fre- 
quent application  of  salt-water  douches,  electro-magnetism,  are 
oftentimes  beneficial,  when  inflammation  has  been  removed,  and 
there  remains  behind  a  thickening  of  the  tissues  of  the  joint 
with  stiffness  of  the  limb.  Strapping  the  joint  with  long  and  nar- 
row strips  of  adhesive  plaster,  applied  equally  around  the  joint  and 
completely  encircling  it,  will  prove  a  valuable  expedient  for  the 
swelling  and  puffiness  dependent  upon  debility  and  relaxation  of 
the  ligamentous  structure,  but  caution  must  be  exercised  in  the 
adaptation  of  this  valuable  means,  as  much  evil  will  ensue  if  there 
exists  any  evidence  of  active  inflammation  going  on  in  the  joint 
at  the  time  of  its  application.  Pressure  by  compressed  sponge 
and  the  roller  carefully  applied  is  another  important  means  of 
treatment. 

Two  interesting  cases  of  white  swelling  are  reported  in  the 
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British  Journal  of  Homoeopathy,  which  I  will  here  notice  to  show 
the  curative  virtues  of  Silicea  in  this  affection. 

Case  1.  A  case  of  white  swelling  of  the  elbow,  similar  to  one 
described  in  the  Allg.  Horn.  Ztg.  vol.  59,  No.  3,  and  like  that 
also  was  cured  with  Silicea  15.  The  incipient  anchylosis  was 
continually  lessened  by  assiduously  moving  the  diseased  arm,  so 
that  the  patient,  on  leaving  the  hospital,  was  able  to  bend  the 
elbow  to  an  angle  of  90°  and  extend  it  to  160p. 

Case  2.  *  A  case  entered  as  white  swelling  of  the  knee,  in  a 
girl  of  19  years,  entered  Dee.  27,  1859,  with  a  pain  in  the  joint, 
which  gradually  got  worse  as  it  swelled.  Walking  at  first  diffi- 
cult and  afterwards  impossible,  with  constant  aggravations  of  the 
symptoms ;  leg  so  much  contracted  on  her  arrival  that  she  oould 
only  touch  the  ground  with  her  toes  in  walking  ;  knee  increased 
to  twice  the  size  of  its  fellow ;  skin  white  and  shining ;  tumor 
pasty ;  movement  limited ;  leg  flexed  and  rather  thin  ;  tempera- 
ture of  the  knee  not  perceptibly  raised ;  vascular  system  some- 
what excited ;  sleep  and  appetite  failing.  Silicea  was  given  as 
before.  In  the  first  week  the  pain  continually  abated,  sleep  and 
appetite  improved.  On  the  tenth  day  tumor  began  to  soften, 
and  from  that  time  forth  such  a  rapid  decrease  took  place,  that 
at  the  end  of  the  fifth  week  there  was  barely  a  perceptible  swell- 
ing ;  the  pain  was  now  entirely  gone ;  the  joint  itself  more  mov- 
able ;  contraction  of  the  leg  diminished,  and  by  repeated  efforts 
at  extension,  it  was  totally  removed.  The  diseased  leg  increased 
in  size,  and  on  February  23,  1860,  she  left  the  institution  on 
foot,  with  a  slight  limp,  which  afterwards  left  her  entirely.  If 
Silicea  does  not  produce  satisfactory  results,  recourse  should  be 
had  to  other  remedies.  The  following;  given  at  lengthened  inter- 
vals and  in  high  potencies,  have  effected,  in  the  author's  hands, 
excellent  cures,  viz.:  Antim.  crud.,  Arsenicum,  Calcarea 
phosph.,  Clematis ,  Calc.  carb,  Joclium,  Mcrcurius,  Petro- 
leum, Sulphur,  Kali  carb.  and  Kali  bichrom. 

When  the  disease  begins  in  the  soft  tissues  of  the  joint,  Pul- 
satilla or  Hepar  sulph.  will  be  found  specially  serviceable ;  but 
when  the  bones  seem  to  be  first  invaded,  Silicea  and  Calcarea 
phosphorica,  and  perhaps  other  remedies  previously  mentioned 
as  applicable  to  caries,  will  be  required.     When  the  disease  attacks 
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the  cartilages,  producing  painful  ulceration  of  those  tissues, 
Mercurius  Corrosivus  will  prove  eminently  curative.  When 
constitutional  irritation  supervenes,  Aconite  will  greatly  assist  in 
calming  down  the  excitement,  but  when  a  distinctive  hectic  is  set 
up  in  the  organism,  Phosphoric  acid  is  more  to  be  relied  on. 
Sulphur  or  Calcarea  given  once  a  day,  or  even  less  frequently,, 
as  interpolated  remedies,  in  most  cases  will  prove  valuable  auxil- 
iaries to  the  other  treatment  in  combatting  constitutional  cachexia 
and  invigorating  the  life  force. 

Jf  abscess  forms,  it  must  be  freely  opened,  as  recommended 
in  synovitis,  and  the  joint  poulticed  with  Calendula  or  JRuta 
grav.  dressings,  until  it  is  thoroughly  cleansed  of  the  matter 
within,  when  other  medicated  lotions  may  be  applied  either  alone 
or  in  alternation,  as  previously  advised  in  abscess  of  the  joint. 
If  all  these  means  fail  and  the  disease  marches  on,  anchylosis, 
must  necessarily  be  the  result,  the  utility  of  the  limb  and  the 
patient's  comfort  depending  upon  the  position  in  which  it  is 
permitted  to  anchylose. 


CHAPTER  VII. 

ANCHYLOSIS. 

Anchylosis  is  a  term  employed  to  designate  stiffness  of  a 
joint,  occasioned  by  inflammatory  action,  the  limb  generally  pre- 
senting an  angular  deformity. 

Bryant  writes  :*  "  The  joint  is  usually  flexed,  because  the  flexor 
muscles  are  stronger  than  the  extensor ;  because  this  position 
allows,  during  the  hight  of  the  inflammation,  the  greatest  dis- 
tension of  the  joint ;  and  because  the  flexor  muscles  are  supplied 
by  the  same  nerves  as  the  joints,  and  therefore  contract  upon  the 
irritation  of  their  nervous  filaments  induced  by  the  inflammation 
of  the  joints." 

*  Op.  cit.  p.  117,  Lond.  ed. 
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Varieties. — There  are.  several  varieties  of  this  affection,  based 
upon,  1st.  The  degree  of  motion  remaining  in  the  joint ;  and  2nd. 
The  structures  implicated.  Under  the  first  head  are  recognized 
the  complete,  and  incomplete  ;  there  being  entire  loss  of  func- 
tion in  the  former  variety,  whereas  in  the  latter  a  limited  degree 
of  motion  still  exists.  Under  the  second  head  are  included/a/se, 
or  extra-articular,  and  true,  or  intra-articular,  each  of  which 
requires  special  consideration. 

False  Anchylosis. — In  this  variety,  the  inflammation  is 
developed  in  the  tissues  exterior  to  the  articulation,  as  in  the  ten- 
dons, muscles,  bursas  and  fascia,  the  ligaments  also  becoming 
somewhat  thickened  and  contracted. 

Etiology. — The  causes  conducing  to  this  condition  include 
inflammatory  formations  consequent  on  sprains,  fractures,  dislo- 
cations and  the  like,  while  tumors,  cicatrices,  osseous  deposits, 
muscular  contraction,  and  paralysis  are  also  frequently  observed 
as  efficient  causes  in  producing  the  same  result. 

1.  During  the  inflammatory  action,  bands  of  lymph  are  fre- 
quently formed  within  the  bursas  mucosae  limiting  the  play  of  the 
tendons,  which  latter,  together  with  the  fascia  become  retracted 
and  thickened  from  the  fibrinous  product,  requiring  considerable 
force  to  effect  their  extension.  False  membranes  are  sometimes 
formed  within  the  joint,  while  the  more  firm  and  thickened  bands 
within  the  capsule  perform  the  office  of  adventitious  ligaments. 

2.  Tumors  of  various  kinds  developed  in  direct  contact  with 
the  articulation  or  in  its  immediate  neighborhood,  may  induce 
stiffness  of  a  joint,  in  consequence  of  the  change  produced  in  the 
character  of  the  surrounding  structures  from  continued  disuse 
occasioned  by  the  tumor. 

3.  Cicatrices,  resulting  from  burns  and  scalds,  by  inducing 
violent  contractions  of  the  soft  parts  often  produce  the  most  seri- 
ous deformities  and  consequent  loss  of  function  in  the  joints 
implicated. 

4.  Osseous  deposits  are  particularly  liable  to  occur  in  sub- 
jects of  a  gouty  or  rheumatic  diathesis,  the  sacro-iliac  symphyses 
and  vertebral  articulations  being  the  most  frequently  affected ;  the 
ginglymoid  joints  being  next  in  frequency.  In  anchylosis  arising 
from  this  cause  there  is  no  fusing  together  of  the  contiguous  bony 
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surfaces,  such  as  sometimes  occurs  in  the  intra -articular  variety, 
the  stiffness  being  occasioned  by  osseous  bands  or  bridges  stretch- 
ing across  the  joint  from  one  bone  to  the  other,  thus  often  com- 
pletely destroying  the  action  of  the  muscles  and  tendons  and 
producing  the  most  serious  and  incurable  variety  of  this  affection. 
An  extensive  callus  resulting  from  the  repair  of  fracture  in  the 
vicinity  of  a  joint  may  occasion  an  equally  irremediable  difficulty. 

5.  Permanent  Muscular  Contraction  not  only  interferes 
with  the  motion  of  a  joint,  but  frequently  occasions  serious 
distortions,  as  for  example  in  club-foot,  torticollis,  etc.  This 
cause  is  most  commonly  witnessed  in  rheumatic  patients,  those 
afflicted  with  gout,  and  in  the  case  of  those  suffering  from  the 
effects  of  neglected  fractures  and  luxations. 

6.  Paralysis  of  the  muscles  of  a  joint,  by  permitting  the 
articulation  to  remain  long  in  disuse,  will  often  be  the  means  of 
producing  disease  of  the  surrounding  tissues,  with  loss  of  power 
and  ultimate  change  in  normal  character.  Thus,  for  example, 
the  continued  inactivity  of  an  articulation  destroys  the  function 
of  the  synovial  membrane,  which  eventually  becomes  converted 
into  tissue  of  a  fibrous  or  fibro-cellular  character,  the  other  struc- 
tures becoming  correspondingly  changed  and  inefficient. 

Treatment. — The  treatment  of  extra- articular  anchylosis 
must  be  directed  to  the  nature  of  the  existing  cause,  which  should 
be  thoroughly  understood  before  any  attempt  is  made  to  overcome 
the  disease  by  curative  means.  Thus,  if  it  is  discovered  to 
depend  upon  contraction  of  the  muscles,  tendons,  or  aponeuroses, 
whether  singly  or  unitedly,  the  only  remedy  in  confirmed  cases 
is  their  subcutaneous  division,  as  will  hereafter  be  pointed  out  in 
the  treatment  of  club-foot,  etc. 

Vicious  cicatrices  must  be  excised  and  a  plastic  operation  per- 
formed, by  which  new  and  healthy  tissue  is  made  to  replace  the 
portion  removed ;  this  is  a  procedure,  however,  not  always  prac- 
ticable, and  in  the  event  of  failure,  the  limb  is  made  worse  by 
the  operation  than  it  was  before ;  hence,  considerable  judgment 
must  be  exercised  in  the  performance  of  an  operation  the  result 
of  which  is  often  nugatory,  if  not  positively  injurious.  Osseous 
bridges  or  bands  may  frequently  be  removed,  with  much  advan- 
tage, by  means  of  the  bone  forceps,  saw  and  chisel,  and  morbid 
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growths  excised,  or,  if  produced  by  aneurism,  the  artery  leading 
to  it  may  be  ligated.  Paralysis  of  the  muscles  may  be  overcome 
by  those  agents  recommended  under  that  heading ;  as  local 
measures,  much  benefit  will  accrue  from  the  use  of  stimulating 
embrocations,  frictions,  magnetism,  electricity,  the  cold  douche, 
etc.,  etc.,  care  being  taken  to  keep  up  the  general  health  by  all 
those  agents  that  tend  to  exalt  the  body  physical. 

When  extra- articular  anchylosis  has  taken  place  in  a  faulty 
position,  that  is  to  say,  if  the  knee  be  bent  or  the  elbow  straight, 
the  attention  of  the  surgeon  should  first  be  directed  to  placing 
the  limb  in  such  a  position  that  it  will  be  useful  to  the  patient. 
To  accomplish  this,  the  patient  should  be  put  under  the  influence 
of  an  anaesthetic,  and  the  surgeon  forcibly  extending  or  flexing 
the  limb  as  the  case  demands,  it  will  return  to  the  desired  position 
with  loud  cracks  or  snaps.  Should  any  of  the  tendons  in  the 
vicinity  of  the  joint  be  particularly  tense,  they  should  be  divided 
subcutaneously.  The  inflammatory  action  that  follows  this 
forcible  extension  readily  yields  to  rest  and  an  external  applica- 
tion of  Hypericum,  Ruta  or  Rhus  lotion  and  a  few  doses  of 
Aconite  internally  administered.  It  is  a  matter  of  surprise  to 
witness  the  small  degree  of  inflammatory  excitement  that  follows 
this  violent  extension  of  an  incomplete  anchylosed  joint.  After 
the  restoration  of  the  limb  to  its  desired  position,  mobility  may  be 
increased  by  friction  and  passive  motion  made  from  time  to 
time. 

Langenbeck's  plan  of  breaking  up  the  contractions  of  anchy- 
losis by  force,  is  to  place  the  patient  upon  his  back  and  admin- 
ister chloroform  until  complete  anaesthesia  is  induced — until,  in 
fact,  the  muscles  cease  to  offer  any  resistance.  As  soon  as  per- 
fect relaxation  takes  place,  the  patient  is  turned  over  upon  his 
abdomen,  an  assistant  elevates  the  head  to  prevent  respiration 
being  impeded,  and  to  facilitate  the  further  inhalation  of  chloro- 
form, if  necessary. 

If  the  knee  be  the  joint  anchylosed  (the  most  favorable  artic- 
ulation for  the  operation),  the  pelvis  should  be  fixed  and  held 
firmly  by  an  assistant,  when  the  surgeon  will  commence  gradual 
flexion,  if  the  joint  be  in  an  extended  state;  or  extension,  if  in 
a  flexed  state.     The  patient  must  be  so  placed  that  the  patella  of 
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the  bent  knee  rests  ^>n  the  anterior  margin  of  the  operating  table, 
the  pelvis  being  firmly  fixed  by  the  hands  of  assistants.  The 
surgeon  then  grasps  with  one  hand  the  femur,  just  above  the 
popliteal  fossa;  with  the  other,  the  leg  just  above  the  ankle, 
and  by  more  or  less  powerful  alternate  flexion  and  extension, 
according  to  the  nature  of  the  case,  'mobility  is  restored  and  the 
normal  position  of  the  joint  gained.  The  rupture  of  the  adhe- 
sions is  effected  by  a  loud  crepitus.  If  one  hand  of  the  surgeon 
is  not  sufficiently  powerful  to  effect  the  purpose,  both  hands 
should  be  used  and  the  obstacles  overcome,  either  by  strong, 
gradual  pressure,  or  by  sudden  jerking  movements:  The  ten- 
dency to  luxation  of  the  tibia  must  be  guarded  against  by 
supporting  the  joint  by  pressure  directed  against  the  posterior 
surface  of  the  upper  end  of  the  tibia.  Still,  with  these  precau- 
tionary measures^  luxation  is  often  unavoidable,  its  mechanism 
depending  on  pathological  conditions  of  the  part  which  art  is 
unable  to  change.  Reference  is  made  to  those  cases  where,  in 
consequence  of  large  defects  of  the  inferior  and  posterior  sur- 
faces of  the  condyles  of  the  femur,  consecutive  subluxation  has 
supervened  during  the  course  of  the  inflammatory  disease.  A 
perfect  luxation  is,  in  these  cases,  more  probable  during  the  vio- 
lent forced  extension,  if  the  patella  is  so  firmly  anchylosed  with 
the  femur  -as  to  present  an  invincible  impediment  to  the  pressure 
of  the  anterior  surface  of  the  tibia  against  its  inferior  margin. 
The  force  to  be  employed  must  be  determined  by  the  operator, 
the  effort  required  being  in  direct  ratio  with  the  duration  of  the 
disease.  When  the  callus  yields  to  the  force  imposed  upon  it, 
the  amount  of  flexion  is  preserved  until  the  next  trial,  the  limb 
being  exercised  passively  during  the  interval.  A  great  degree  of 
flexion  is  not  to  be  made  at  once,  but  the  more  cautiously  and 
patiently  the  limb  is  managed,  the  less  is  the  danger  of  violent 
reaction  and  the  greater  probability  of  success.  When  managed 
carefully  the  inflammation  set  up  is  very  trifling,  indeed  seldom 
sufficient  to  retard  the  cure.  Frequently  no  reaction  is  percep- 
tible, and  every  two  or  three  days  the  patient  should  be  subjected 
to  the  same  manipulation.  Sometimes  two  or  three  months  are 
necessary  to  effect  a  cure,  but  in  recent  and  slight  cases  as  many 
weeks  will  suffice  to  restore  the  functions  of  the  joint  perfectly. 
6 — vol.  n. 


74 


SCIENCE  AXD  ART  OF  SURGERY. 


Fig.  232. 


Although  many  years  have  elapsed  between  the  occurrence  of  the 
anchylosis  and  the  attempt  at  restoration,  yet  in  most  cases  the 
callus  may  be  broken  up,  and  the  integrity  of  the  joint  restored. 
If  the  patient  be  scrofulous,  and  the  anchylosis  the  result  of 
scrofulous  inflammation  or  ulceration,  it  is  absolutely  necessary 
that  this  condition  be  overcome  before  the  operation  is  performed. 
A  short  time  suffices  to  overcome  the  atrophied  condition  of  the 
muscles  produced  by  long  disuse,  and  to  restore  them  to  their 
normal  vigor. 

In  many  cases  it  will  be  found 
advantageous,  after  the  first  efforts, 
to  extend  the  joint  by  an  angular 
splint,  worked  by  a  screw  and  worm, 
steadily,  until  the  object  is  attained, . 
the  degree  of  tension  being  regulated 
at  will  by  the  patient.  There  are 
various  kinds  of  apparatus  for  fulfill- 
ing these  indications,  the  most  import- 
ant of  which  is  Kolbe's  contrivance  for 
straightening  the  knee  (Fig.  232), 
and  that  of  Stromeyer,  as  modified 
by  Mutter,  for  rectifying  anchylosis 
of  the  elbow,  as  is  shcrwn  in  the 
accompanying  figure  233. 
Fig.  233.  The  after  treatment 

is  based  on  two  condi- 
tions :  First,  to  pre- 
serve the  degree  of  ex- 
tension obtained  ;  the 
second,  to  use  all  pos- 
sible means  to  restore 
the  normal  functions 
of  the  joint.  After 
forced  extension  has 
been  practiced,  the 
muscles  have  a  decided  tendency  to  return  to  their  former  condi- 
tion. Muscles  that  have  been  continued  in  a  contracted  condi- 
tion for  ten  years,  are  not  exempt  from  this  tendency — a  fact 
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directly  in  variance  with  the  opinion  of  those  who  assert  that 
muscles  under  prolonged  contraction  utterly  lose  their  vitality. 

Treatment. — The  remedies  of  most  value  in  the  treatment  of 
this  affection  are Bryonia, Graphites,  Lycopodium,  Rhododen- 
dron, Rhus  tox.,  Sepia,  Sulphur  and  Staphysagriay  if 
employed  in  the  early  stage.  When  suspicion  points  to  ©ssific  union, 
Phosphorus,  Mezereum,  Platina,  Silicea,  Staphysagria&n& 
Sulphur.  When  immobility  of  the  joint  is  produced  by  rigidity 
of  muscles  and  ligaments,  Bryonia,  Rhus  tox.,  Ruta,  Lycopo- 
diuin  and  Sulphur  become  valuable  remedies.  If  the  disease 
arise  from  injury,  Arnica  or  Ruta  is  the  proper  remedy.  If  from 
rheumatism,  the  medicines  recommended  for  that  affection  will  be 
found  curative.  If  from  syphilis,  Aurum,  Corydalia,  Chima- 
phila,JVitricum  acidum,  Mercurius,  Platinum,  Phytolacca, 
Stillingia  will  answer  the  best  purpose. 

During  the  time  of  extension,  Hill  &  Hunt  recommend  "that 
the  joint  should  be  exposed  to  hot  vapor  of  water  twice  a  day, 
if  practicable,  then  lubricated  with  the  oil  of  the  rattle -snake 
{cro  talus  horridus):  At  the  same  time  a  dose  of  the  crotalus 
should  be  given  every  two  weeks." 

For  the  soreness  and  pain  that  follows  forcible  extension, 
Arnica  or  Rhus  tox.,  internally  and  externally,  are  the  appro- 
priate remedies. 

True  Anchylosis. — True,  or  intra- articular  anchylosis, 
results  from  an  effusion  and  organization  of  plastic  matter  in  the 
interior  of  a  joint.  In  the  process  of  change  exhibited  by  the 
plastic  formations,  the  deposit  becomes  gradually  converted  into 
fibrous  or  fibro-cellular  tissue,  then  into  cartilage,  and  ultimately 
into  bone,  this  being'  the  last  change  effected  by  the  natural 
process.  The  extent  and  nature  of  the  adhesions  and  transform- 
ations necessarily  vary  according  to  the  peculiar  diathesis  of  the 
patient  and  degree  of  inflammatory  action.  In  some  instances 
only  a  limited  portion  of  the  synovial  membrane  becomes  affected, 
in  which  case  the  adhesions  contracted  are  slight  and  easily 
destroyed,  the  joint  regaining  its  original  strength  and  motion. 
In  other  instances  the  fibrous  bands  are  so  numerous  as  com- 
pletely to  obliterate  the  synovial  cavity,  thus  rendering  it  wholly 
useless.     In  other  cases,  again,  there  is  entire  destruction  of  the 
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interior  of  the  joint,  which  latter  becomes  the  seat  of  osseous 
deposit,  the  articular  surfaces  of  the  bones  undergoing  complete 
fusion,  the  cartilage  and  synovial  membrane  having  been  pre- 
viously removed  by  suppuration  or  interstitial  absorption. 

The  seat  of  this  variety  of  anchylosis  is  confined  chiefly  to  the 
ginglymoid  joints,  as  the  knee,  elbow,  and  wrist,  though  none  of 
the  joints  are  entirely  exempt.  In  rheumatic,  gouty,  and  syph- 
ilitic patients,  several  joints  are  sometimes  affected  simulta- 
neously; one  case  especially  having  been  reported  in  which  a 
large  majority  of  the  articulations  were  partially  or  completely 
anchylosed. 

Etiology. — The  causes  operating  to  produce  anchylosis  are 
varied.  Thus,  it  may  arise  from  any  cause,  either  local  or  con- 
stitutional, which  has  a  tendency  to  induce  inflammation  of  the 
synovial  membrane. 

By  far  the  most  prominent  of  these  causes  are  fractures  and 
dislocations,  while  every  variety  of  external  injury,  as  blows, 
wounds,  sprains,  and  contusions ;  or,  the  presence  of  false  cartil- 
ages may  occasion  serious  inflammation. 

Among  the  constitutional  causes  are  to  be  named  rheumatism, 
gout,  syphilis  and  scrofula,  which  not  only  frequently  become 
exciting  causes  of  themselves,  but  render  cases  of  arthritis 
induced  by  other  influences  far  more  disposed  to  meet  with  an 
unfavorable  termination. 

Symptoms. — Anchylosis  is  rendered  apparent  by  loss  df 
motion  in  the  various  directions  corresponding  with  the  normal 
action  of  the  joint,  as  flexion,  extension,  or  rotation.  The  dis- 
tinctive characters  by  which  the  true  and  false  variety  may  be 
distinguished  are  not  always  well  marked ;  however,  in  false 
anchylosis  the  shape  of  the  joint  is  generally  changed  ;  there  is 
more  or  less  pain  upon  motion,  notwithstanding  the  inflammatory 
action  may  have  substantially  passed  away.  In  true  anchylosis 
there  is  irregular  enlargement  of  the  joint  and  marks  of  inflam- 
matory action  around  the  part ;  attempts  at  motion  in  chronic 
cases  being  generally  unattended  by  pain. 

Prognosis. — False  anchylosis  can  generally  be  overcome  by 
judicious  treatment ;  the  joint  assuming  its  original  function.  In 
this  variety,  however,  and  especially  in  true  anchylosis,  the  prog- 
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nosis  depends  in  a  great  measure  upon  the  position  of  the  limb. 
For  example,  anchylosis  of  the  elbow  joint  with  the  forearm  flexed 
upon  the  arm,  admits  of  the  limb  being  very  serviceable  ;  while 
anchylosis  of  the  knee  joint,  with  slight  flexion,  permits  the 
patient  to  walk  with  considerable  facility ;  whereas,  if  the  arm 
were  straight,  or  the  leg  flexed  so  as  to  form  a  right  angle  with 
the  thigh,  each  would  be  comparatively  useless.  If  in  true  anchy- 
losis bony  union  has  occurred  to  any  great  extent,  the  articulating 
surface  of  the  bones  being  more  or  less  fused  together,  nothing 
can  be  effected  without  resorting  to  an  operation  with  a  view  to 
the  formation  of  a  false  joint. 

Treatment. — The  treatment  of  true  or  intra- articular  anchy- 
losis, consists  in  adopting  one  or  the  other  of  the  many  surgical 
operations  that  have  been  recommended,  for  restoring  the  limb  to 
a  comparatively  useful  position.  Medicines  exert  little  or  no 
influence  over  true  anchylosis.  When,  during  the  treatment  of 
diseases  of  the  joint,  it  is  discovered  that  there  is  no  possible 
chance  of  effecting  a  cure,  but  that  anchylosis  is  inevitable,  every 
effort  compatible  with  safety  should  be  made  to  place  the  affected 
limb  in  a  situation  most  conducive  to  its  future  usefulness.  Thus, 
the  w?*ist  should  be  straight,  the  elbow  bent  at  a  right  angle  with 
the  arm,  and  the  arm  be  brought  close  to  the  side  of  the  body, 
and  as  forward  as  possible,  to  enable  the  patient  to  feed  himself. 
If  it  be  of  the  hip,  the  thigh  should  be  flexed  a  little  upon  the 
pelvis,  and  retained  in  apposition  with  the  other  limb.  If  of  the 
knee,  the  leg  should  be  inclined  somewhat  backwards  ;  if  of  the 
ankle,  the  foot  should  be  placed  at  a  right  angle  to  the  leg.  By 
attention  to  these  several  positions  the  parts  will  be  found  to  pos- 
sess most  usefulness.  True  anchylosis  is  incurable,  except  by  an 
operation,  which  consists  in  cutting  out  a  V  shaped  portion  of 
•bone  as  originally  proposed  and  successfully  executed  by  Dr.  Rhea 
Barton,  of  Philadelphia,  in  1826.  The  anchylosis  occurred  in 
the  hip,  and  after  failing  in  all  attempts  to  correct  the  malposi- 
tion, a  crucial  incision  was  made  through  the  integuments  over 
the  most  prominent  part  of  the  great  trochanter ;  the  flaps 
were  then  raised  and  the  muscles  detached  from  this  portion  of 
the  bone,  making  a  passage  both  in  front  and  behind  the  femur 
for  the  easy  introduction  of  the  finger. 


78 


SCIENCE  AND  ART  OF  SURGERY. 


With  a  saw  constructed  for  the  purpose,  the  bone  was  now 
divided  through  the  great  trochanter  and  a  part  of  its  neck  in  a 
transverse  direction.  After  dressing  the  wound,  the  limb  was 
placed  in  Desault's  fracture  apparatus,  as  modified  by  Physick, 
and  recovery  took  place  in  the  most  satisfactory  manner.  In 
twenty  days  after  the  operation,  motion  was  made  gently  and 
cautiously  in  different  directions.  At  first  it  was  repeated  every 
other  day,  then  once  a  day,  for  four  months,  at  which  time  the. 
artificial  joint  had  acquired  such  a  degree  of  movement  as  to 
enable  the  patient  to  walk  about  with  the  aid  of  a  cane.  The 
foot  could  not  only  be  rotated  but  abducted  to  the  extent  of 
twenty  inches,  and  the  patient  was  enabled  to  carry  it  forwards- 
and  backwards  to  even  a  greater  extent. 

This  operation  for  true  anchylosis  of  the  knee  joint  was  also- 
successfully  executed  by  Dr.  Gibson,  of  Philadelphia,  in  a  case 
of  complete  anchylosis  of  the  knee,  with  not  a  vestige  of  the  soft 
structures  remaining.  The  operation  was  performed  upon  a  boy 
aged  seventeen  years,  who  made  an  excellent  recovery  with  only 
one  half  an  inch  shortening  of  the  limb.  The  steps  of  the  oper- 
ation are  thus  described  :  In  the  first  place  a  triangular  flap  is 
made  of  the  soft  parts  in  front  of  the  limb,  comprising  the  integ- 
uments and  extensor  muscles, by  making  two  horizontal  incisions, 
one  just  above  the  superior  border  of  the  patella,  and  the  other 
two  and  a  half  inches  higher  up,  down  to  the  bone.  This  flap,, 
its  broad  base  being  in  the  inside  of  the  thigh,  is  then  dissected 
up  and  held  out  of  the  way  by  an  assistant.  The  next  step  is  to 
remove  a  V  shaped  portion  of  the  femur  which  can  readily  be- 
accomplished  by  a  narrow  saw,  care  being  taken  not  to  divide  the 
bone  entirely  for  fear  of  injuring  the  popliteal  artery.     The  piece 

being  removed,  as  is  repre- 
sented by  Fig.  234,  the  bone 
is  now  fractured  by  cautious- 
ly, flexing  the  limb,  which  be- 
ing done,  the  flap  is  replaced. 
and  secured  by  sutures. 
The  dressings  will  be  com- 
pleted by  the  application  of 
Staphysagria  ox  Calendula 
lotions  to  the  part,  and  the 


Fig.  234. 
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limb  placed  on  a  double  inclined  plane,  where  it  should  be 
retained  for  ten  or  twelve  days,  01  until  the  ends  of  the  broken 
bone  have  become  enveloped  in  plastic  exudation,  when  it  is  placed 
in  the  straight  position  in  a  suitable  apparatus  insuring  perfect- 
rest.  In  six  to  eight  weeks  the  patient  is  able  to  resume  the  erect 
position  and  walk  about  on  crutches.  The  chief  interest  that 
attaches  to  this  operation  is  the  removal  of  the  wedge-shaped  por- 
tion of  bone.  If  too  large  a  portion  be  removed,  union  between 
the  divided  ends  may  not  take  place,  and  if  it  be  too  small,  the 
limb  may  not  be  permitted  to  be  sufficiently  straightened.  In 
order  to  avoid  these  extremes,  it  is  necessary  to  measure  the  angle 
of  deformity  and  then  remove  a  piece  of  bone  equal  to  the  com- 
plement of  that  angle,  as  is  represented  in  the  foregoing  Fig.  234. 
Dr.  J.  Kearney  Rodgers,  of  New  York,  has  proposed  a  modi- 
fication of  this  operation  by  connecting  the  ends  of  the  bone  with 
silver  wire,  in  the  belief  that  the  proceeding  would  tend  to  expe- 
dite their  reunion.  There  is  no  especial  need  of  this  additional 
operative  procedure,  and  if  the  limb  is  properly  preserved  at 
rest  during  the  after  treatment,  no  further  coaptation  is  required. 
'Excision  of  Anchylosed  Joints. — The  practice  of  excising 
joints  is  of  a  comparatively  recent  date,  and  perhaps  even  now 
the  results  of  such  practice  are  not  sufficiently  established  to 
justify  the  operation.  It  is  unquestionably  inferior  in  most 
instances  to  the  removal  of  a  V  shaped  portion  of  the  bone  impli- 
cated in  the  disorders,  and  is  infinitely  superior  to  amputation  in 
every  case.  To  a  large  number  of  patients  the  natural  limb, 
although  anchylosed,  is  far  superior  to  the  artificial  one,  how- 
ever perfect  it  may  become  in  its  appointments.  Mr.  Ferguson 
has  performed  this  operation  many  times  with  most  encouraging 
success.  He  has  also  recorded  quite  a  number  of  cases,  when  at 
the  time  of  the  operation  the  patients  were  greatly  emaciated  and 
prostrated,  yet  immediately  thereafter,  the  strength  began  to 
increase  and  the  general  health  to  improve,  the  chief  object  of 
the  operation  is  to  overcome  the  anchylosis  and  establish  an  arti- 
ficial joint;  that  such  maybe  accomplished,  we  have  abundant 
evidences  in  the  "false  joints"  that  sometimes  occur  after  frac- 
ture in  the  continuity  of  long  bones,  and  which  is  produced  by 
continued  motion  at  the  seat  of  fracture.     There  is  no  reason 
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why  this  principle  cannot  be  applied  to  the  excision  of  joints 
after  the  ends  of  the  bones  have  been  sawed  off  and  carefully 
approximated ;  the  action  of  the  muscles  of  the  limb,  if  permit- 
ted, will  produce  that  active  motion  necessary  to  the  formation  of 
a  new  joint.  Cases  are  on  record  where  a  tolerably  good  joint 
has 'resulted  from  the  removal  o£  an  entire  articulation,  and  in 
one  instance  of  anchylosis  of  the  elbow  joint,  following  gun-shot 
wound,  which  came  under  my  treatment,  I  succeeded  in  convert- 
ing the  anchylosed  articulation  into  a  false  joint  with  the  most 
satisfactory  results.  The  patient  was  enabled  to  attend  to  his 
ordinary  vocation  of  driving  and  taking  care  of  horses  almost  as 
well  under  the  new  condition  of  things  as  before,  the  arm  being 
shortened  only  two  and  a  half  inches.  If  this  be  true  of  the 
elbow  joint,  may  it  not.  be  equally  so  of  all  the  other  joints  of 
the  body  ? 

It  seems  difficult  for  some  of  the  profession  to  appreciate,  that 
in  performing  the  operation  of  excision  of  a  joint,  the  articula- 
tion need  not  be  necessarily  lost,  and  that  a  new  joint  may  and 
will  almost  certainly  be  established,  if  the  after  treatment  is  con- 
ducted upon  the  principles  already  laid  down. 

Amputation  may  be  demanded  in  those  cases  of  faulty  anchy- 
losis with  so  much  atrophy  of  the  limb  as  to  render  it  useless, 
or  in  those  cases  in  which  there  is  necrosed  or  carious  bones  co-  . 
existing  with  anchylosis  and  rigid  atrophy  of  the  muscles  of  the 
limb. 


:;    -  CHAPTER  VIII. 

MOVABLE  CARTILAGES. 

Movable  or  False  Cartilages  are  occasionally  developed  in 
the  various  articulations,  especially  in  the  knee,  elbow,  and  wrist, 
where  they  often  seriously  interfere  with  the  functions  of  the 
joint.  In  the  knee  joint,  which  is  their  favorite  seat,  they  are 
exceedingly  prone  to  become  impacted  between  the  articular 
extremities  of  the  bones,  thus  producing  intense  pain,  which  is 
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liable  subsequently  to   be   followed  by   symptoms   of    chronic 
arthritis,  or  of  hydrops  articuli. 

Etiology. — Various  theories  have  been  advanced  to  explain 
their  mode  of  development,  though  comparatively  little  is  known 
concerning  the  origin  and  growth  of  these  foreign  bodies.  It  is 
probable,  however,  that  they  result  from  the  organization  of  a 
plastic  matter  thrown  out  in  consequence  of  inflammatory  action, 
their  peculiar  form  depending  upon  the  pressure  sustained  by  the 
rsurrounding  structures.  They  are  generally  developed  upon  the 
outer  surface  of  the  synovial  capsule  to  which  they  are  commonly 
attached  by  a  sort  of  pedicle.  In  this  case  the  compression 
exerted  by  the  motion  of  the  joint,  often  causes  them  to  perfo- 
rate the  synovial  membrane,  and,  being  thus  detached,  move 
freely  within  the  articulation. 

They  are  exceedingly  variable  in  size,  number,  form  and  struc- 
ture. Thus,  in  the  knee  they  have  been  found  equal  in  volume 
to  a  walnut ;  though  commonly  they  are  not  larger  than  a  pea. 
Their  number  depends  in  a  great  measure  upon  the  size  of  the 
•concretion — when  large  not  more  than  one  is  commonly  found, 
whereas  in  other  instances  twenty,  thirty,  and  in  one  case  sixty 
of   these   bodies   were   found.      In  Fig.  235. 

shape,  they  maybe  irregular,  round-  >4\ 

ed,   flattened,  convex   on    one  side  &r&^        MWXx 

and  concave  on  the  other,  or  of 
a  lenticular  form,  as  represented  in 
Fig.  235.  During  the  earlier  stages 
of  their  formation,  they  are  of  a 
fibro  -  cartilaginous  nature,  subse- 
quently exhibiting  every  degree  of 
consistence  ranging  from  cartilage 
to  that  of  osseous  matter.  Loose  articulai.  concretions> 

Symptoms. — The  symptoms  indicating  the  presence  of  mov- 
able bodies  within  the  joint  are,  as  a  general  rule,  sufficiently 
well  marked,  especially  when  occurring  in  the  knee,  to  enable  the 
surgeon  to  determine  without  difficulty  the  true  nature  of  the 
affection.  If  complicated  with  chronic  arthritis,  however,  the 
most  careful  examination  will  not  always  suffice  to  establish 
beyond  doubt  the  fact  of  their  existence.     Provided  the  concre- 
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tion  be  large,  it  can  be  detected  beneath  the  integuments  by 
manipulating  the  parts  -with  the  fingers,  whereas,  if  the  joint  be 
greatly  tumefied  and  the  bodies  are  small,  detached  and  capable 
of  becoming  wedged  in  between  the  opposing  surfaces  of  the 
joint,  the  chief  reliance  will  have  to  be  placed  upon  symptoms- 
similar  to  the  following :  The  patient  is  suddenly  seized,  while 
standing  or  walking,  with  sharp,  cutting  pain,  which  is  often  so 
severe  as  to  cause  fainting ;  motion  of  the  joint  is  greatly  impe- 
ded, while  the  pain  is  renewed  or  greatly  aggravated  by  attempts 
to  move  the  limb  in  particular  directions ;  the  joint  will  become 
enlarged,  tender,  and  the  seat  of  pain  more  or  less  constant  and 
severe.  Violent  synovitis  frequently  ensues,  with  interstitial 
deposits  into  the  surrounding  textures ;  the  ligaments  become 
relaxed,  while  the  functions  of  the  joint  are  permanently  inter- 
fered with  to  a  greater  or  less  extent.  Not  infrequently,  how- 
ever, cases  occur  in  which  the  foreign  substance  occupying  a, 
particular  part  of  the  joint,  is  thus  rendered  comparatively  harm- 
less, notwithstanding  it  can  be  distinctly  felt  and,  perhaps,  moved 
freely  from  one  point  to  another.  In  such  instances,  it  is  very 
evident  that  the  concretion  is  extremely  liable  to  occasion  trouble 
at  any  time. 

Diagnosis.— -The  most  important  diagnostic  signs  are  the  sud- 
denness with  which  the  joint  is  deprived  of  its  use,  the  severity  of 
the  concomitant  pain,  the  ability  of  the  surgeon  to  see,  feel  and 
push  about  the  concretion,  and  the  facility  with  which  the  patient 
can  generally  relieve  himself  by  his  own  efforts.  The  chronic 
nature  of  the  disease,  the  absence  of  external  injury,  and  the  fre- 
quent recurrence  of  the  symptoms  from  the  most  trivial  circum- 
stances, afford  important  collateral  evidence  of  the  character  of 
the  affection. 

Prognosis. — The  nature  of  the  concretion  being  such  as  not 
to  admit  of  its  absorption,  while  the  danger  attending  an  opera- 
tion for  its  removal  is  so  great  as  seldom  to  justify  the  surgeon 
in  using  the  knife,  the  prognosis  must  necessarily  be  guarded. 

Treatment. — The  local  treatment  consists  in  supporting  the 
joint  with  an  elastic  bandage  or  knee-cap,  properly  adjusted  and 
fitted  to  the  limb,  so  as  to  limit  its  movements  and  prevent  the 
liability  to  the  recurrence  of  attacks  of  pain.     Mr.  Hilton  advises. 
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the  fixation  of  these  bodies  in  contact  with  the  synovial  membrane 
by  adhesive  straps,  applied  externally,  in  order  to  produce  its 
absorption  without  the  risk  of  an  operation. 

If  the  foreign  body  produces  great  and  frequent  suffering,  to  an 
extent  that  interferes  with  the  vitality  of  the  limb,  especially  if  it 
be  of  a  large  size,  an  operation  may  be  performed  for  its  removal — 
provided  the  joint  be  not  in  a  state  of  irritation  from  its  impinging 
upon  the  synovial  membrane.  After  subduing  all  irritation  caused 
by  its  pressure,  an  operation  may  be  performed  in  the  following 
manner:  The  patient  must  first  make  those  movements  by  which 
he  usually  causes  the  body  to  be  fixed  in  the  joint.  The  surgeon 
now  feels  for  the  cartilage  ;  if  in  the  knee,  he  should  push  it  to  one 
side  of  the  patella,  where  he  fixes  it  firmly  between  his  thumb  and 
fore  finger,  then,  drawing  the  skin  covering  the  tumor,  so  as  to 
make  it  tense,  he  cuts  directly  down  upon  the  foreign  body  with 
an  incision  long  enough  to  permit  its  escape.  The  wound  should 
then  be  closed  with  a  piece  of  adhesive  plaster  and  the  parts 
covered  with  a  lotion  of  Calendula  or  Staphysagria  as  the  sur- 
geon may  select.  The  limb  should  then  be  placed  upon  a 
splint  or  pillow,  and  kept  perfectly  at  rest  until  the  wound  has 
healed. 

It  is  rare  that  severe  inflammation  follows  this  operation,  but 
when  it  does  occur  it  must  be  treated  on  the  general  principles 
already  given  under  the  head  of  synovitis.  Acute  synovitis  has 
occasionally  followed  this  operation,  terminating  in  suppuration 
of  the  joint,  requiring  amputation,  or  ending  in  anchylosis — hence 
great  caution  should  be  exercised,  not  only  in  the  operation  itself , 
but;  also  in  the  after  treatment.  To  obviate  this  disastrous  ter- 
mination, it  has  been  proposed  by  Mr.  Goyraud,  of  Aix,  and  Mr. 
Syme,  of  Edinburgh,  to  remove  these  movable  bodies  by  a  sub- 
cutaneous incision.  This  is  accomplished  by  passing  a  tenotome 
obliquely  under  the  skin,  after  fixing  the  tumor  in  the  manner 
above  described,  dividing  the  synovial  membrane  freely,  and 
squeezing  the  cartilage  into  the  cellular  tissue  outside  the  joint, 
where  it  is  permitted  to  remain  until  the  incision  in  the  synovial 
membrane  has  healed,  when  it  may  be  removed  by  a  new  incision 
or  be  taken  up  by  the  slow  process  of  absorption.  Another 
operation,  which  is  a  modification  of  the  first,  consists  in  fixing 
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the  loose  cartilage  as  described,  and  dividing  the  capsule  subcu- 
taneously  over  it ;  the  foreign  body  is  then  pressed  into  the 
incision  thus  made,  and  there  retained  by  adhesive  straps  and 
compresses  until  absorption  of  the  foreign  matter  takes  place. 
In  most  cases  where  either  of  the  two  last  named  operations  have 
been  performed,  the  success  attending  them  has  been  most  satis- 
factory. The  remedies  said  to  possess  curative  value  in  this 
affection  are  Jlurum,  Calcarea  carb.,  Jodium,  Kali  hyd.  and 
Silicea,  but  of  their  success  in  the  treatment  of  such  cases  I 
have  no  experience. 

Fibrous  tumors  occasionally  have  their  seat  in  the  synovial 
membranes  of  the  large  joints,  but  particularly  in  the  knee. 
Several  sometimes  exist  together,  varying  from  the  size  of  a  pea 
to  that  of  an  almond.  Prof.  Gross  removed  one  of  these  growths 
from  the  knee  which  had  attained  the  size  of  a  pullet's  egg. 
The  patient  had  been  afflicted  with  synovial  irritation  for  several 
years,  attended  with  partial  anchylosis,  pain  and  tenderness, 
which  were  always  aggravated  upon  the  slightest  exertion.  The 
wound  healed  rapidly,  and  the  functions  of  the  joint  were  much 
improved  by  the  operation. 

The  tumor  was  of  a  pale,  greenish  color,  extremely  firm  and 
tough  in  consistence,  smooth,  glistening,  and  somewhat  vascular 
on  the  surface,  and  of  a  distinctly  fibrous  structure. 


CHAPTER  IX 


COXALGIA. 


Coxalgia,  Morbus  Coxarius  and  Hip  Disease,  are  terms 
indiscriminately  employed  to  designate  a  peculiar  form  of  inflam- 
mation commonly  resulting  "in  suppuration  within  the  joint, 
softening  and  ulceration  of  the  ligaments,  with  caries  and  necro- 
sis of  the  bony  surfaces,  and 'luxation  or  anchylosis  of  the  head 
of  the  femur."  The  disease  is  entirely  distinct  from  arthritis, 
arising  in  consequence  of  a  rheumatic  or  gouty  diathesis,  and  is 
almost  invariably  encountered  in  patients  of  strumous  habit. 
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Coxalgia  is  a  disease  confined  almost  exclusively  to  childhood 
and  early  youth,  being  most  frequently  met  with  from  the  third 
to  the  seventh  year,  and  immediately  before  the  age  of  puberty  > 
while  it  very  seldom  occurs  after  the  twentieth  year. 

Etiology. — The  causes  of  hip  disease  are  generally  very 
obscure,  the  affection  often  arising  without  the  previous  occur- 
rence of  the  least  circumstance  to  which  the  development  of  the 
malady  could  be  attributed.  Strains,  contusions  and  wounds 
have  sometimes  been  regarded  as  exciting  causes,  but  that  severe 
injuries  of  this  nature  are  frequently  sustained  by  the  hip  joint 
without  the  supervention  of  the  disease,  together  with  the  fact 
that  it  is  met  with  independent  of  such  causes,  is  quite  sufficient 
to  prove  them  exceptional.  It  is,  however,  evident  that  what- 
ever has  a  tendency  to  produce  serious  derangement  in  the  system 
and  impoverish  the  blood  of  individuals  predisposed  to  the  affec- 
tion, would  act  as  a  cause  to  favor  its  occurrence — such,  for 
example,  as  eruptive  fevers,  copious  hemorrhages,  improper  food,, 
vitiated  atmosphere,  exposure  to  cold,  and  the  like. 

Symptoms — In  the  first  stage  of  the  disease,  the  symptoms 
are  not  clearly  marked,  in  view  of  which  fact  the  diagnosis  is  fre- 
quently erroneous.  In  general,  however,  the  patient  first  exhib- 
its a  peculiar  awkwardness  of  gait,  walking  in  a  hopping, 
shuffling  manner,  with  a  tendency  to  drag  the  foot ;  in  standing, 
there  is  a  disposition  to  rest  the  weight  of  the  limb  upon  the 
toes,  having  the  knee  slightly  flexed  and  abducted.  There  is  also 
slight  pain,  generally  referable  to  the  inside  of  the  knee  joint, 
while  exercise  is  always  succeeded  by  more  or  less  fatigue.  This 
condition  may  continue  for  a  considerable  time,  weeks  and  even 
months,  without  any  sensible  aggravation. 

During  the  progress  of  the  disease,  however,  the  pain  becomes 
more  intense,  sometimes  affecting  the  hip  itself,  sometimes  the 
groin,  or,  perhaps  the  heel  and  side  of  the  foot,  though  com- 
monly the  knee  is  the  favorite  seat.  It  is  greatly  increased  by 
motion,  is  worse  at  night  and  in  damp  weather,  and  often  assumes 
a  decidedly  neuralgic  character.  Occasionally,  also,  the  pain 
exhibits  itself  in  regular  paroxysms,  the  intervals  affording  com- 
parative rest  and  comfort ;  and  especially  is  this  the  case,  pro- 
vided the  patient  is  subjected  to  malarial  influences. 
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The  pain  in  the  knee  has  been  ascribed  to  a  variety  of  causes, 
as,  for  example,,  to  the  irritation  sustained  by  the  obturator  or 
other  nervous  cords ;  to  disease  of  the  long  head  of  the  rectus 
femoris ;  to  inflammation  of  the  cancellated  structure  of  the 
femur ;  and  to  the  stretching  and  compresssion  of  the  internal 
lateral  ligament  of  the  knee  joint. 

None  of  the  attempted  explanations,  however,  are  wholly  sat- 
isfactory, and  indeed,  the  question  is  of  no  practical  moment ; 
although  the  fact  that  the  pain  almost  invariably  chooses  this 
situation,  affords  a  symptom  of  great  value  in  assisting  the  sur- 
geon to  form  a  correct  diagnosis. 

The  second  stage  now  supervenes,  characterized  by  an  increase 
of  pain  in  the  hip  and  knee,  flattening  of  the  buttock,  effacement 
of  the  gluteo- femoral  crease  and  apparent  shortening  of  the  limb, 
with  spasmodic  twitching  and  wasting  of  its  muscles.  '  The 
pain  experienced  principally  in  the  knee  or  at  some  other  point 
remote  from  the  immediate  seat  of  the  difficulty  during  the 
first  stage,  now  invades  the  joint  and  is  greatly  increased  in 
severity,  and  may  be  particularly  aggravated  at  night,  depriv- 
ing the  patient  of  rest;  being  at  times  sharp,  cutting  and  erratic, 
at  others,  dull,  heavy  and  continuous.  The  hip  becomes  exceed- 
ingly tender  and  somewhat  tumefied,  especially  on  its  anterior 
and  internal  surfaces,  and  hence  pressure  on  the  groin  over  the 
psoas  muscle  or  near  the  head  of  the  pectineus,  greatly  augments 
the  pain ;  while  pressure  on  the  great  trochanter,  slightly  striking 
the  knee  or  heel,  or  producing  motion  of  the  limb,  tends  also  to 
increase  the  suffering. 

Spasmodic  action  of  the  muscles  of  the  hip,  leg,  and  espe- 
cially those  of  the  thigh,  is  particularly  apt  to  occur  during  this 
stage,  and  is  frequently  so  violent  and  persistent  as  to  afford  a 
formidable  source  of  additional  suffering. 

Physical  signs  indicating  the  progress  of  the  disease  now 
become  apparent,  among  which  may  first  be  noticed  a  change  in 
the  shape  and  size  of  the  nates.  The  glutei  muscles  of  the 
affected  side  become  wasted  by  absorption,  thus  occasioning  a  flat- 
tening of  the  posterior  fold  of  the  buttock,  which  assumes  a  broad 
and  lengthened  appearance  ;  while  the  gluteo-femoral  crease 
becomes  either  wholly  obliterated  or  partially  effaced,  changing 
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from  a  transverse  direction  to  a  line  approaching  the  perpendicu- 
lar.   Fig.  236. 

The  muscles  of  the  entire  limb  also, 
and  particularly  those  of  the  thigh, 
become  atrophied  and  wasted,  by  an 
absorption  of  the  intermuscular  and 
subcutaneous  adipose  tissue. 

The  apparent  elongation  of  the 
limb,  which  is  rarely  so  slight  as  to 
escape  detection,  is  perhaps  the  most 
constant  and  important  of  the  physi- 
cal phenomena  accompanying  the  de- 
velopment of  the  malady.  Fig.  236. 
The  lengthening  varies  from  one  half 
inch  to  two  inches  and  a  half ,  while 
the  limb  is  flexed,  abducted  and  rotated 
outward,  as  indicated  by  the  eversion 
of  the  foot.  This  apparent  elonga- 
tion is  occasioned  by  a  tilting  of  the 
pelvis,  by  which  means  the  weight  of 
the  body  is  supported  by  the  sound 
limb,  and  the  muscles  of  the  affected 
side,  being  thus  relieved  of  their  ten- 
sion, the  pain  is  in  a  measure  miti- 
gated. 

The  constitutional  disturbance 
this  stage,  is  generally  marked,  though  by  no  means  severe  in  the 
great  majority  of  cases.  Toward  evening  the  patient  will  be  more 
or  less  feverish,  unable  to  sleep,  and  perhaps  quite  thirsty.  The 
bowels  will  be  somewhat  constipated,  urine  high-colored  and 
scanty,  countenance  anxious  and  of  a  sallow  hue,  while  there  is 
emaciation  with  loss  of  strength.  Occasionally,  however,  the 
general  health  of  the  patient  remains  comparatively  good. 

In  the  third  stage  the  symptoms  are  aggravated  and  unmis- 
takable in  their  character.  The  parts  in  the  immediate  neigh- 
borhood of  the  articulation  become  greatly  swollen ;  the  skin  is 
shining,  congested  and  oedematous,  and  the  subcutaneous  veins  are 
enlarged  and  tortuous.     The  pain  becomes  greatly  aggravated 


A  full  view  of  the  back  and 
buttock  of  the  right  aide  show- 
ing the  wasting  of  the  glutei 
muscles  and  the  change  iu  the  line 
0/  the  nates. 

during  the  continuance  of 
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by  the  pressure  of  pus  upon  the  inflamed  and  highly  sensi- 
tive structures,  while  the  least  motion  or  manipulation  of  the  joint, 
produces  the  most  excruciating  suffering.  The  pus  can  be  more  ' 
or  less  readily  detected  by  percussion,  and  if  left  to  itself  may 
obtain  vent  directly  over  the  joint,  in  the  gluteal  region,  at  the 
external  part  of  the  groin,  upper  and  outer  aspect  of  the  thigh 
or  at  its  inner  surface.  The  pus  is  also  particularly  liable  to 
travel  in  different  directions  under  the  fascia  of  the  thigh,  form- 
ing troublesome  sinuses.  Not  infrequently,  too,  it  escapes  inter- 
nally, the  ulceration  extending  to  and  perforating  the  rectum, 
bladder,  or  vagina.  The  discharge  is  generally  thin,  ichorous,  of 
a  greenish  tinge,  and  contains  flakes  of  lymph,  clotted  blood,  and 
perhaps,  portions  of  carious  or  necrosed  bone. 

After  the  formation  of  abscesses  and  the  escape  of  their  con- 
tents, the  health  of  the  patient  rapidly  gives  way,  a  train  of 
symptoms  succeeding,  indicative  of  exhaustion  and  hectic,  such 
as  emaciation,  night  sweats,  and  colliquative  diarrhoea. 

Actual  shortening  of  the  affected  limb  now  occurs,  and  con- 


Fig.  237. 


stitutes  a  marked  deformity, 
Fig.  237.  The  degree  of 
shortening,  however,  is  of 
very  great  variation,  in  some 
cases  scarcely  exceeding  an 
inch,  while  in  others  it  is  not 
less  than  three  and  a  half  or 
four  inches.  It  is  occasioned 
in  consequence  of  more  or 
less  complete  destruction  of 
the  head  and  neck  of  the 
femur,  which  permits  the 
superior  extremity  of  the 
bone  to  be  drawn  upward  and 
inward  and  to  become  ulti- 
mately attached  to  the  upper 
portion  of  the  acetabulum. 
This,  together  with  the  ele- 

A  front  view  in  hip  disease  of  the  right  side.    T    <•    „       »    ,1       i    •      ^    ,v 

Bhowing  the  shortening,  inclination  of  the  pel- Vatl0n    oi    the   PelvlS    On    the 

vis,  and  flexion  of  the  Hmb.  diseased  side,  which  of  itself 
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is  quite  sufficient  to  constitute  a  difference  of  one  or  two  inches 
in  the  natural  position  of  the  limb,  will  account  for  both  the  real 
and  apparent  shortening,  without  supposing  the  existence  of  a 
complete  or  even  partial  dislocation.  Notwithstanding  the  fact 
that  nearly  every  writer  upon  hip  disease  has  laid  stress  upon 
luxation  of  the  femur,  as  the  principal  cause  of  the  deformity, 
still  the  positive  evidence  collected  in  favor  of  this  supposition  is 
wholly  overbalanced  by  facts  proving  it  to  be,  on  the  contrary, 
an  extremely  rare  occurrence.  Gross  writes:  "A  true  luxation, 
such  as  occurs  in  the  normal  state  of  the  parts,  is  in  fact  impos- 
sible, from  the  very  nature  of  the  morbid  alterations  experienced 
by  the  superior  extremity  of  the  bone  in  question,  its  head  being 
generally  completely  destroyed,  and  its  neck  in  a  great  measure. 
Now,  during  the  progress  of  the  disease,  this  remnant  of  the 
neck,  which  is  usually  of  a  rounded,  conical  shape,  and  fre- 
quently not  more  than  three-quarters  of  an  inch  in  length,  if 
indeed  so  long,  ordinarily  places  itself  over  the  acetabulum,  to 
the  margins  of  which,  and  to  the  adjacent  parts,  it  becomes,  in 
the  event  of  recovery,  ultimately  united.  That  it  is  occasionally 
drawn  up  above  this  point,  especially  where  there  has  been  com- 
plete destruction  of  the  upper  border  of  the  acetabulum,  back- 
wards towards  the  sciatic  notch,  forwards  upon  the  pubic  bone, 
or  downwards  and  forwards  into  the  thyroid  foramen,  does  not 
admit  of  doubt.  Dislocation,  however,  in  most  of  these  direc- 
tions, can  take  place  only  in  those  cases  where  there  has  been 
extensive  suppuration  with  separation  or  destruction  of  the  soft 
parts,  allowing  the  superior  extremity  of  the  bone  to  move  about 
and  thus  seek,  as  it  were,  a  new  position.  The  upward  displace- 
ment is,  undoubtedly,  the  most  frequent,  but  even  this  must  be 
extremely  rare."  ** 

The  change  of  position  now  exhibite4  by  the  limb  is  charac- 
teristic and  generally  very  different  from  that  assumed  in  the 
early  stage  of  the  disease.  This  is  due  to  the  absorption  and 
partial  or  complete  loss  of  function  of  the  external  rotators  of 
the  thigh,  in  consequence  of  which  the  thigh  is  semiflexed  on  the 
pelvis,  the  leg  bent  upon  the  thigh,  and  the  whole  limb  adducted 
and  turned  inwards. 

*  Op.  cit.,  vol.  1,  p.  1013  et  seq. 
7 — VOL.  n. 
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Fig.  238.  The   shortening 

of  the  limb  may 
arise,  in  very 
chronic  cases,  from 
general  atrophy  of 
the  extremity,  con- 
sequent upon  dis- 
ease ;  and  this  no 
doubt  in  time  in- 
fluences its  condi- 
tion in  all  cases. 
The  head  of  the 
bone  in  some  in- 
stances is  absorbed 
while  in  others  it 
is  dislocated  upon 
the  dorsum  of  the 
ilium,  which  may 
be  felt  through  the 
thin  and  weakened  muscles  in  its  new  situation ;  or,  it  may  be 
felt  roughened  and  lying  at  the  bottom  of  a  cavity  in  a  carious 
condition,  as  represented  by  the  small  figure  in  the  accompanying 
plate  238. 

Diagnosis. — As  the  symptoms  indicating  the  development  of 
coxalgia  are  not  always  well  marked,  the  disease  is  liable  to  be 
confounded  with  several  other  affections  sometimes  attacking  this 
joint.  Those  which  are  most  likely  to  obscure  the  diagnosis  are 
rheumatism,  ]^oas  abscess,  periostitis  of  the  great  trochanter, 
lateral  curvature  of  the  spine,  together  with  affections  of  the 
knee,  sprains  and  contusions.  It  can  ordinarily  be  distinguished 
from  rheumatism  by  the  presence  of  pain  in  the  knee,  increase  of 
pain  at  night,  great  aggravation  of  suffering  from  motion,  pres- 
sure, or  percussion,  together  with  a  marked  change  in  the  posi- 
tion and  shape  of  the  limb.  The  diagnosis  is  further  assisted  by 
observing  that  in  rheumatism,  the  attack  is  generally  attributable 
to  cold  or  wet ;  the  pain  confined  principally  to  the  front  of  the 
.  thigh,  is  heavy,  dull,  or  aching;  the  gait  is  limping;  the  pelvis 
8  ele  va  ted  on  the  affected  side,  while  the  foot  is  strongly  everted 
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The  pain  and  stiffness  felt  in  the  morning  are  generally  miti- 
gated by  gentle  exercise  and  is  sure  to  return  in  the  evening, 
while  the  co-existence  of  rheumatic  symptoms  in  other  parts  of  the 
body  and  the  rare  occurrence  of  this  affection  in  children,  will 
usually  be  quite  sufficient  to  establish  a  correct  diagnosis. 

Psoas  abscess,  which  might  be  mistaken  for  hip  disease,  can 
readily  be  distinguished  from  the  latter  affection,  by  the  location 
of  the  pain,  which  is  seated  in  the  loins  and  greatly  aggravated 
by  the  erect  posture  ;  by  the  situation  and  character  of  the  swell- 
ing, which  is  generally  observed  above  Poupart's  ligament,  is 
sometimes  reducible  by  pressure  or  change  of  position,  and 
receives  an  impulse  upon  any  sudden  action  of  the  'abdominal 
muscles.  The  date  of  its  occurrence  also  affords  evidence  of  its 
character,  as  it  is  rarely  met  with  previous  to  the  age  of 
puberty. 

Periostitis  of  the  great  trochaner  simulates  the  symptoms  of 
hip  disease  in  several  particulars,  when  occurring  in  patients  of  a 
gouty  or  rheumatic  diathesis.  The  distinguishing  points  of  dif- 
ference, however,  are  u  persistence  of  the  gluteo -femoral  crease, 
the  co- existence  of  rheumatism  or  gout,  in  other  regions,  and  the 
fact  that  the  disease  usually  occurs  later  in  life  than  coxalgia." 
Lateral  curvature  of  the  spine,  which  frequently  produces  appar- 
ent shortening  of  the  limb,  with  rigidity  of  the  muscles,  neural- 
gic pains  and  tenderness  of  the  hip  may  be*  mistaken  for  symp- 
toms of  hip  disease,  but  the  existence  of  the  spinal  affection  with  the 
absence  of  spasmodic  action  of  the  muscles,  and  the  relief  of  pain 
by  pressure,  will  usually  indicate  the  true  nature  of  the  difficulty. 

The  affections  implicating  the  structures  of  the  knee,  are  so 
constantly  attended  by  positive  signs  of  diseased  action  in  that 
locality,  that  the  danger  of  confounding  them  with  coxalgia,  is 
commonly  very  slight. 

The  symptoms  arising  from  severe  sprains  and  contusions  are 
often  of  a  character  closely  resembling  the  group  manifested  in 
hip  disease,  but  can  be  distinguished  from  the  latter  by  observing 
the  history  of  the  case,  together  with  the  absence  of  pain  in  the 
knee,  and  the  greater  freedom  of  motion  enjoyed  by  the  joint. 
In  case  of  injury,  also,  the  constitutional  disturbance  is  commonly 
slight. 
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Hence,  in  view  of  the  obscure  nature  of  the  symptoms,  exhib- 
ited during  the  incipient  stages  of  hip  disease,  together  with  the 
fact  that  a  variety  of  other  affections  simulate  it  in  important  par- 
ticulars, it  becomes  a  matter  of  moment  that  a  system  of  exam- 
ination be  adopted  which  shall,  in  all  instances,  disclose  the  true 
character  of  the  case.  To  this  end,  the  surgeon  is  first  to  acquaint 
himself  thoroughly  with  the  history  of  the  case :  the  symptoms 
present  are  then  to  be  carefully  noted,  and  the  examination 
repeated  frequently,  until  the  diagnosis  is  clearly  apparent. 

In  order  to  arrive  at  a  knowledge  of  the  physical  signs,  the 
patient  should  be  divested  of  all  clothing,  and  the  changes  pro- 
duced in  the  relative  position  of  the  parts,  together  with  their  size, 
shape,  attitude  and  length,  taken  into  consideration.  After  com- 
pleting the  examination  of  the  patient,  in  a  standing  posture,  he 
should  next  be  allowed  to  assume  a  horizontal  position,  that  the 
parts  may  be  conveniently  manipulated  in  order  to  ascertain  the 
degree  of  tenderness  and  pain  experienced  by  rotating,  flexing 
and  percussing  the  limb.  Among  all  the  data  to  be  collected, 
however,  from  the  most  rigid  investigation,  the  pain  in  the  knee 
is  the  most  constant  and  reliable ;  and  in  conjunction  with  other 
valuable  symptoms  that  can  usually  be  gleaned,  such  as  increase 
of  pain  on  pressure,  limping,  &c,  may  be  regarded  as  pathog- 
nomonic. The  most  valuable  of  the  physical  signs  is  exhibited 
in  the  circumstance  that  the  thigh  of  the  affected  limb  and  the 
spine  cannot  be  made  to  occupy  the  same  plane  at  the  same  time, 
owing  to  the  partial  flexion  of  the  thigh  upon  the  pelvis.  Respect- 
ing this  position,  Bonnet  writes,  "  it  must  be  admitted  that 
flexion  of  the  thigh  is  due  to  its  being  a  natural  position  unjler 
most  circumstances,  when  the  hip  joint  is  distended  by  serum  or 
pus ;  that  abduction  is  the  necessary  support  to  a  limb  when  a 
patient  lies  on  the  back,  and  that  flexion  and  abduction  give  the 
greatest  capacity  to  the  hip  joint.  Hence  their  presence  indicates 
inflammation  with  effusion  into  the  joint,  or  the  first  and  second 
stage  of  hip  disease,  in  which  they  are  mostly  found.  Flexion 
of  the  thigh  with  apparent  elongation  of  the  limb,  and  an  everted 
foot,  is  due  to  an  inclination  of  the  vertebral  column  and  the  pel- 
vis on  the  affected  side,  as  this  position  takes  the  weight  of  the 
body  off  the  femur  of  the  patient  in  standing,  and  also  relaxes 
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the  psoas  muscle,  which  passes  over  the  front  of  the  joint  while 
he  is  lying  down,  thus  relieving  the  latter  from  anterior  pressure. 
Flexion  with  adduction  of  the  thigh  and  inversion  of  the  foot  gen- 
erally accompanies  the  last  of  the  second  stage  and  the  entire 
of  the  third  period,  and  in  health  distends  the  capsular  ligament 
at  its  superior  and  posterior  part,  where  it  supports  the  head  of 
the  femur. " 

Prognosis. — The  prognosis  of  hip  disease  will  depend  much 
upon  the  constitutional  vigor  of  the  patient  and  the  degree  of 
advancement  which  the  malady  has  attained.  I£  early  subjected 
to  appropriate  treatment,  this  affection  will  commonly  be  found 
as  amenable  to  the  action  of  remedial  agents  as  other  forms  of 
chronic  inflammation,  and  recovery  may  be  complete.  Provided, 
however,  the  disease  has  existed  for  a  considerable  time,  and 
the  second  &tage  be  present,  permanent  weakness  of  the  joints, 
together  with  partial  anchylosis,  will  frequently  result,  notwith- 
standing the  best  directed  efforts  of  the  surgeon.  The  cure  is 
necessarily  slow  in  any  event,  and  particularly  so  if  the  patient 
be  affected  with  any  constitutional  taint.  In  case  the  third  stage 
of  the  disease  supervenes,  with  disintegration  of  the  bony  struc- 
tures, formation  of  abscesses,  and  hectic  irritation,  the  prognosis 
becomes  exceedingly  unfavorable,  loss  of  the  functions  of  the 
joint  being  inevitable,  while  serious  apprehensions  can  often  be 
safely  entertained  respecting  the  patient's  life.  In  general,  how- 
ever, it  is  to  be  remarked  that  the  application  of  the  more  recent 
improvements  in  the  mechanical  appliances  employed  in  the  treat- 
ment of  this  affection  enables  the  surgeon  to  predict  a  far  more 
favorable  result  than  was  possible  in  former  times. 

Treatment.— In  the  early  stage  of  coxalgia,  when  the  patient 
first  complains  of  pain  in  the  knee,  Belladonna,  Bryonia, 
Mercurius,  Colocynthis,  Hepar,  Pulsatilla  and  Rhus,  will 
be  found  exceedingly  efficacious  remedies,  and,  given  in  accord- 
ance with  the  characteristics  of  each  case,  will  oftentimes  control 
the  disease  and  conduct  it  to  a  favorable  termination.  If  the 
affection  has  been  the  result  of  mechanical  violence,  injuring  the 
ligamentous  structure  of  the  joint,  Arnica,  Hypericum,  Rhus 
or  Ruta  lotions  constantly  applied  to  the  part  will  produce  most 
beneficial  results.     Aconite  may  be  given  internally  if  any  vas- 
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cular  excitement  accompanies  the  disordered  condition  of  the  joint ; 
Pulsatilla,  Bryonia,  Belladonna  or  Rhus,  if  there  exists 
little  or  no  systemic  reaction.  These  means,  with  assistance  of 
perfect  rest  of  the  limb,  will  generally  suffice  in  a  few  weeks  ta 
arrest  the  progress  of  the  disease  in  the  first  stage,  and  prevent 
it  from  passing  into  the  second  or  more  inflammatory  stage.  If 
not,  and  the  disease  advances  gradually,  Mercurius  should  be 
resorted  to,  which  often  proves  a  specific  in  the  earlier  stages  of 
the  affection,  and  especially  in  persons  of  a  scrofulous  diathesis, 
uncomplicated  with  mercurial  poison.  In  such  cases  I  have  found 
that  a  dose  of  Calcarea  carb.  30th,  given  at  night  just  previous 
to  the  patient's  retiring,  exercises  a  marked  control  in  staying  the 
ravages  of  this  affection. 

Mercurius  is  particularly  useful  when  the  disease  sets  in  very 
suddenly,  especially  in  children  with  pale,  bloated  countenance, 
suffering  little  or  no  pain  in  the  hip,  and  only  complaining  of  & 
feeling  of  stiffness  or  lameness  in  the  limb,  as  shown  by  con- 
tinual limping. 

Belladonna,  in  the  earlier  symptoms,  or  when  there  is  con- 
siderable burning,  stinging  pain,  and  inflammation  is  present, 
with  heat  about  the  joint,  aggravated  at  night,  with  inability  to 
sleep. 

Colocynthis,  when  there  is  a  fullness  or  tension  in  the  neigh- 
borhood of  the  joint,  accompanied  with  severe  grinding  pains — 
darting  pains  extending  from  the  hip  to  the  knee.  Prof.  R. 
Ludlum,  of  Chicago,  has  derived  much  relief  from  the  use  of  this* 
remedy.  "  It  seems,"  he  says,  "  to  have  a  relation  to  periosteal  . 
rheumatism  about  the  hip."  In  a  case  of  necrosis  of  long  stand- 
ing, Colocynthis,  3rd,  every  hour,  or  even  every  half  hour,  when 
the  pains  were  most  severe,  controlled  the  severe  nocturnal  pains 
better  than  any  other  remedy. 

Pulsatilla,  is  a  valuable  agent,  especially  in  children,  when 
there  are  nightly  exascerbations,  with  pale  and  delicate  skin. 

Bryonia  is  valuable  when  the  pains  in  the  hip  joint  are  tear- 
ing and  darting,  increased  by  pressing  the  head  of  the  bone 
inwards  and  accompanied  with  rigidity,  tension  and  stiffness  of 
the  muscles — pain  increased  by  motion. 

Calcarea  carb.,  in  scrofulous  persons  in  whom  the  disease  has 
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appeared  "without  assignable  cause;  the  patient  complains  of  little 
or  no  pain,  drags  his  limb  rather  than  lifts  it ;  foot  turned  out- 
wards, and  leg  longer  than  its  fellow  ;  best  adapted  to  the  second 
stage  ;  glandular  swellings  in  the  neck  ;  hard  and  bloated  abdomen 
with  inclination  to  diarrhoea,  especially  towards  evening. 

Sulphur  is  also  valuable  in  chronic  and  scrofulous  subjects, 
who  have  been  troubled  with  eruptions,  when  there  is  consider- 
able prostration,  profuse  sweats  and  sensitiveness  to  the  open  air- 

Silicea  is  another  remedy  of  great  efficacy  in  scrofulous  con- 
stitutions, especially  in  the  later  stages  of  the  disease  and  during 
the  suppurative  stage. 

China  is  demanded  in  all  cases  where  the  vital  forces  are  pros- 
trated and  much  emaciation^  ensues  from  the  copious  discharge 
of  pus. 

Arsenic,  Iodine,  and  Calcarea  phos.,  maybe  employed  in 
the  second  and  third  stages,  when  the  emaciation  is  extreme,  either 
alone  or  in  alternation,  as  demanded  by  the  nature  of  the  case, 

Apis  meL,  Hyosciamus,  Kali  card..  Kali  hydriod., 
Hepar  sulph.,  Phosphorus,  Lachesis',Lycopodium,  Bryonia, 
Sepia,  Mezereum,  Staphysagria,  and  Silicea,  are  also  useful 
during  the  various  stages  of  the  disease,  and  may  be  employed 
according  to  their  respective  indications. 

When  the  disease  partakes  of  the  acute  arthritic  kind,  the 
patient  must  be  immediately  placed  in  bed  and  the  remedies  for 
rheumatic  arthritis  given  precisely  as  recommended  for  that  dis- 
ease. The  inflamed  joint  should  be  kept  constantly  moist  with 
Calendula,  Hypericum,  or  Ruta  lotions,  and  be  comfortably 
arranged  on  pillows,  or  fitted  upon  a  soft  leathern  or  paste  board 
splint  well  padded,  in  order  to  prevent  the  painful  startlings  of 
the  limb.  Aconite,  Gelseminum,  or  Cimicifuga,  should  Ibe 
given  according  to  circumstances  until  the  acute  symptoms  have 
subsided,  and  in  other  respects  the  treatment  will  be  the  same  as 
recommended  in  rheumatic  synovitis.  When  the  pain  is  very 
severe  great  relief  will  sometimes  be  experienced  by  the  applica- 
tion of  hot  poppy  fomentations  to  the  joint,  whatever  may  have 
been  the  duration  of  the  malady.  In  the  early  stage  of  the  dis- 
ease, when  the  pain  is  very  severe  and  difficult  to  be  controlled  by 
internal  medicine,  I  have  found  great  benefit  follow  the  use  of 


96  SCIENCE  AND  AST  OF  SURGERY, 

local  anaesthesia  as  shown  on  page  143,  vol.  1.  Either  therhigo- 
lene  or  sulphuric  ether  may  be  employed  as  best  meets  the  indi- 
cations of  the  case,  and  the  Richardson  apparatus  is  a  very  con- 
venient one  with  which  to  use  the  atomized  spray.  This  instru- 
ment as  well  as  the  process  of  its  use  is  fully  pointed  out  on  page 
14T,  vol.  1,  to  which  the  attention  of  the  reader  is  referred. 

When  the  treatment  of  the  case  is  begun,  the  first  and  most 
essential  element  in  its  management  is  rest,  absolute  rest,  not  only 
of  the  limb  but  of  the  whole  body.  This  must  be  expected  of  the 
patient  throughout  the  whole  course  of  treatment,  and  its  impor- 
tance should  be  explained  to  the  friends  or  family  of  the  patient 
at  the  very  beginning  of  the  case. 

When  the  disease  becomes  chronic,  or  assumes  a  subacute  con- 
dition from  the  first,  a  different  line  of  treatment  requires  to  be 
pursued.  In  such  cases,  repose  and  perfect  immobility  of  the 
limb  is  not  so  much  demanded  as  in  the  acute  variety.  The  prin- 
ciple to  be  adopted  is,  to  prevent  the  head  of  the  femur  from 
pressing  against  the  acetabulum.  This  was  formerly  done  by  keep- 
ing the  patient  in  bed  and*  applying  extension  and  counter- exten- 
sion, by  means  of  a  curved,  angular  or  straight  splint.  The 
principle  of  rest,  by  strapping  the  patient  in  a  horizontal  position 
as  a  means  of  cure  in  a  chronic  inflamed  joint,  has  been  proven 
by  Bonnet  and  others,  to  be  erroneous  and  productive  of  unsatis- 
factory results.  Hence  it  is  the  better  plan  in  the  chronic  ' 
variety,  or  even  in  the  acute,  when  the  inflammatory  symptoms 
have  been  subdued,  to  employ  those  appliances  that  have  a  ten- 
dency to  draw  out  the  head  of  the  femur  from  the  deep  surface 
of  the  acetabulum  and  at  the  same  time  to  permit  gentle  exercise  of 
the  joint,  a  certain  degree  of  motion  being  absolutely  essential  to. 
the  proper  circulation  and  the  prevention  of  inflammatory  suffer- 
ing, or  the  so-.called  ulceration  of  the  articular  cartilage.  To 
accomplish  this,  Dr.  H.  G.  Davis,  of  New  York,  after  twelve  years 
of  patient  study,  has  invented  the  most  perfect  system  of  mechan- 
ical apparatus  that  has  ever  been  employed  for  the  treatment  of 
this  disease.  Dr.  H.  H.  Smith,  of  Philadelphia,  adds  his  indorse- 
ment of  the  apparatus,  after  having  employed  it,  he  says,  for 
"  two  years  with  the  most  satisfactory  results." 

The  plan  of  mechanical  treatment,  as  recommended  by 'Dr.  H. 
G.  Davis,  is  appended  in  full. 
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"On  the  Mechanical  Means  adopted  in  the  Treatment 
of  Morbus  CoxariuS,  by  H.  G.  Davis,  M.  D.,  New  York. — 
The  several  parts1  employed  in  this  plan  are  four  strips  of  adhesive 
plaster,  as  hereafter  described,  a  roller  to  confine  them  to  the 
limb ;  firm  webbing  to  be  attached  to  the  lower  end  of  the  adhe- 
sive plasters  when  upon  the  limb  ;  a  cord,  pulley,  and  weight,  for 
extension  when  upon  a  bed  or  couch;  and  a  corrugated  steel 
splint,  with  a  perineal  band,  composed  of  two  parts — an  inelas- 
tic and  an  elastic — arranged  in  a  peculiar  manner,  so  as  to  keep 
up  extension  while  the  patient  takes  exercise  within  the  house  or 
in  the  open  air. 

When  called  to  treat  a  case  of  morbus  coxarius,  bring  the  tibia 
in  a  line  with  the  femur,  but  attempt  no  change  in  the  direction 
of  the  latter  if  it  is  not  parallel  with  the  body.  If  the  femur  is 
flexed  upon  the  pelvis,  the  body  should  be  raised  until  the  limb 
will  lie  extended  upon  the  mattress  or  couch.  Adhesive  straps 
should  then  be  placed  upon  each  side  of  the  limb,  in  the  following 
manner :  First,  double  over  one  inch  of  each  adhesive  strap  designed 
for  the  sides  of  the  limb,  bringing  the  adhesive  surfaces  in  contact 
for  the  purpose  of  increasing  the  strength  of  the  part,  to  which  a 
firm  inelastic  webbing,  six  or  nine  inches  long,  should  be  stretched. 
The  plaster  for  the  outside  of  the  limb  should  then  be  applied  to 
the  folded  end  mentioned,  at  a  point  one  inch  above  the  external 
malleolus,  and  extended  to  the  region  of  the  great  trochanter  ; 
that  upon  the  inside,  from  one  inch  above  the  internal  malleolus 
to  within  one  inch  of  the  pubis.  Upon  the  lower  end  of  the 
adhesive  strap,  on  the  outside  of  the  limb,  commence  with  a 
narrower  and  longer  one,  and  run  it  spirally  around  the  limb 
until  it  reaches  the  upper  end  of  the  longitudinal  straps  ;  another 
should  then  start  from  the  same  point  upon  the  outside  of  the 
limb,  but  wind  in  the  opposite  direction.  These  spiral  strips 
accomplish  a  twofold  purpose :  they  connect  the  outside  longitu- 
dinal adhesive  plaster  with  that  upon  the  inside  of  the  limb,  so 
that  any  extension  made  upon  the  outside  plaster  is  shared  by 
that  upon  the  inside.  This  arrangement  also  secures  the  bottom 
of  the  outside  longitudinal  plaster  from  being  displaced  laterally 
when  the  splint  is  applied,  always  retaining  it  in  a  line  with  the 
limb.     The  width  of  these  plasters  varies  from  an  inch  and  a 
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quarter  to  two  inches 
patient,  Fig.  239,  the 
some  years. 

Fig.  239. 


and  a  half,  according  to  the  size  of  the 
latter  being  wide  enough  for  a  patient  o£ 


Fig.  240. 
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When  the  extension  is  made  by  the  application  of  the  splint,  it 
is  always  by  the  outside  strip,  and  upon  the  outside  of  the  limb  ; 
at  other  times,  as  when  the  patient  is  in  bed,  and  the  weight  is 
used,  it  should  be  made  from  both  sides,  by  tying  the  two  pieces 
of  webbing  together  (that  from  the  inside  and  that  from  the 
outside  strap)  in  a  loop  below  the  sole  of  the  foot,  the  cord  to 
which  the  weight  is  attached  being  made  fast  to  the  looped 
webbing.  The  latter  mode  of  extension  supports  the  sides  of 
the  foot  equally,  and  is,  therefore,  preferable  when  the  patient  is 
upon  the  bed  or  couch,  and  without  the  splint. 

Before  proceeding  further,  a  word  may  be  said  upon  the  char- 
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acter  of  the  adhesive  plaster  to  be  used  for  this  purpose,  as  that 
ordinarily  used  for  dressing  wounds  will  only  disappoint  the 
surgeon.  It  should  be  spread  upon  twilled  goods,  as  they  are 
more  elastic ,  and  when  the  extension  is  made,  the  parts  first 
affected  will  yield  until  the  whole  surface  of  the  plaster  bears  a 
portion  of  the  draught ;  whereas  plaster  upon  plain  cloth  draws 
only  in  a  straight  line,  and  therefore  is  only  applicable  to  an 
even  surface. 

The  material  of  the  plaster  should  not  only  be  good,  but  it 
should  have  been  spread  upon  the  cloth  for  at  least  ene  year,  and 
it  is  still  better  if  two  years  old ;  age  oxydizes  the  oil,  rendering 
it  resinous,  so  that  the  oily  secretions  from  the  skin  do  not  readily 
soften  it.  Plaster  of  this  description  has  remained  upon  an  adult 
for  seven  months,  sustaining  a  weight  of  twelve  pounds  every 
night,  and  not  unfrequently  during  the  day  a  considerable  portion 
of  the  entire  weight  of  the  body. 

Fig.  241. 


A  view  of  the  extension  made  by  a  weight  attached  to  the  loop  of  webbing,  and 
applied  whenever  the  patient  is  in  bed.     (After  Nature.) 

After  the  application  of  the  adhesive  straps  in  the  manner 
described,  the  limb  should  be  covered  with  a  spiral  bandage  from 
the  foot  to  the  pelvis,  to  secure  firm  adhesion  of  the  plasters, 
also  to  prevent  their  edges  from  being  raised  by  coming  in  con- 
tact with  the  clothing,  Fig.  241,  or  by  the  hands  of  the  patient 
during  sleep.     This  bandage  should  be  applied  to  the  limb  for 
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some  hours,  with  the  patient  warm 
Fig.  242. 


A  VIEW  OP  DAVIS'S  CORRUGATED  STEEL  SPLLNT 
FOR  niP  DISEASE. 

1.— Elastic  perineal  band  for  counter-ex- 
tension, the  outside  band  being  an  additional 
support. 

2.— Tho  lever  joint  to  permit  the  play  of  the 
counter-extending  band  as  the  patient  walks. 

3.— A  sliding  joint  to  permit  the  lengthen- 
ing or  shortening  of  the  splint.  The  thigh 
circular  strap  is  attached  to  the  pin  in  this 
joint,  to  hold  the  strap  in  position. 

4.— Apiece  to  receive  the  band  that  sur- 
rounds the  knee. 

0. — A  screw  moved  by  a  handle,  and  ex- 
tending the  bar  to  which  the  extending  band 
is  buckled. 

6.— The  extending  bar  racked  so  as  to  be 
moved  by  tho  screw  in  extension. 


in  bed,  before  any  traction 
is  made  upon  the  adhesive 
straps,  so  that  the  latter  may 
become  firmly  adherent  to  the 
limb.  After  this  time  has 
elapsed,  a  weight,  varying 
from  two  to  six  pounds,  ac- 
cording to  the  strength  of 
muscle  and  the  sensibility 
of  the  joint,  may  be  attached 
to  the  webbing  fastened  to 
the  ends  of  the  adhesive 
straps  upon  each  side  of  the 
limb,  by  tying  the  webbing 
in  a  loop  and  attaching  to 
it  a  cord,  so  that  it  may  run 
over  a  small  pulley  or  block, 
secured  to  the  foot  of  the 
bed  or  couch,  or  over  the 
round  of  the  bedstead,  the 
top  of  the  pulley  being  a  lit- 
tle above  a  line  with  the 
centre  of  the  limb,  Fig.  241. 
This  weight  should  be  in- 
creased from  day  to  day, 
until  a  general  sensation  of 
fatigue  is  felt  in  the  entire 
limb  to  an  unpleasant  extent, 
and  then  diminished  until 
it  just  falls  short  of  this  point. 
The  extension  should  be  first 
made  at  that  angle  with  the 
body  held  by  the  limb,  the 
shoulders  being  elevated  by 
pillows.  As  the  tenderness 
of  the  joint  subsides,  the 
body  should  be  gradually 
lowered  until  it  is  brought  in 
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a  line  with  the  limb.  When  this  is  effected  the  splint  can  be 
applied,  and  the  patient  put  upon  crutches  and  permitted  to 
exercise. 

When  the  splint  is  applied,the  piece  of  firm,  strong  webbing 
fastened  to  the  outside  adhesive  strip  passes  over  the  lower  end 
of  the  splint,  and  is  inserted  into  a  buckle  on  its  outside,  near 
the  joint ;  the  inside  band  is  then  simply  curled  around  the  ankle. 

The  counter-extension  is  now  ready  for  the  splint  This  is 
made  of  steel,  of  sufficient  width  and  thickness  that,. when  cor- 
rugated as  it  is  in  the  splint,  it  will  sustain  the  weight  of  the 
patient  without  yielding  ;  and  it  is  surprising  how  little  thickness 
of  steel  it  requires  to  fulfill  these  indications  when  put  into  the 
corrugated  form.  A  strip,  one  inch  and  a  half  wide,  of  No.  16 
rolled  cast-steel,  when  corrugated,  will  sustain,  endwise,  the 
weight  of  an  adult  without  yielding. 

The  splint  is  represented  in  the  cut,  Fig.  242  If  the  webbing 
attached  to  the  plaster  is  wider  than  the  bottom  of  the  splint,  it  will 
contract  over  the  corners  sufficiently  to  retain  the  splint  in  its  fold. 
To  make  it  still  more  secure,  the  lower  end  of  the  splint  can  be 
cut  into,  forming  slight  grooves,  into  which  the  threads  of  the 
webbing  will  draw,  and  thus  prevent  displacement.  Just  below 
the  joint,  in  the  splint  (6),  is  the  button  for  the  attachment  of 
the  buckle,  .before  mentioned.  Quite  at  the  top,  and  inside  of 
the  splint,  is  an  eye,  through  which  runs  a  lev£r,  to  which  are 
attached  the  two  ends  of  a  perineal  or  counter- extending  band, 
when  the  splint  is  applied  to  the  patient ;  this  lever  allows  the 
upper  portion  of  the  splint  to  traverse  back  and  forth  without 
disturbing  the  perineal  band.  All  of  that  portion  of  the  splint 
that  passes  above  the  hip  joint  has  a  motion,  of  which  the  joint 
is  the  centre,  the  perineal  band  being  thus  undisturbed  by  any 
motions  of  the  limb,  and  all  irritation  from  friction  avoided. 
Between  the  splint  and  the  limb  is  placed  a  flat  piece  of  padded 
leather,  to  prevent  irritation.  The  perineal  or  extending  band  is 
a  very  simple  though  a  very  important  contrivance.  It  is  so 
arranged  that  any  amount  of  extension  can  be  made,  yet,  when 
the  patient  steps  upon  the  limb,  it  yields  no  further. 

There  is,  first,  an  elastic  band,  one  or  one  and  a  half  inches 
wide,  made  of  the  very  best  rubber,  or  rubber  webbing,  to  which 
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two  buckles  are  attached,  one  at  each  end.     In  addition,  there  is 
a  piece  of  inelastic  webbing  that  is  from  eight  to  twelve  inches 
Fig.  243.  longer  than  the  elastic  band  mentioned  ;  this 

passes  through  the  buckles  in  such  a  direction 
that,  when  extension  is  made  upon  each  end, 
the  buckles  take  hold  of  the  webbing  and 
confine  it.  By  this  arrangement  of  the  two 
bands  they  can  be  buckled  at  different  lengths  ; 
by  leaving  the  outside  inelastic  band  loose 
between  the  buckles,  any  draught  applied  at 
the  ends  of  the  inelastic  will  be  communicated 
to  the  elastic  band,  extending  it  until  it  is  of 
the  same  length  as  that  portion  of  the  inelas- 
tic band  contained  between  the  buckles  ;  then 
the  latter  will  prevent  any  further  extension. 
It  will  now  be  perceived  how  a  certain  amount 
of  extension  can  be  kept  up ;  yet  when  any 
additional  labor  is  thrown  upon  the  splint,  as 
when  the  patient  leans  upon  the  limb,  it  will 
yield  no  further.  The  splint  is  also  secured 
to  the  limb  by  a  strap  at  the  knee,  Fig.  243, 
as  well  as  in  the  middle  of  the  thigh.  The 
loose  ends  of  the  inelastic  webbing  may  be 
folded  back  upon  themselves,  and  introduced 
8punfrjp"a°Uh:  '^o  the  buckles.  Both  ends  of  the  perineal 
limb  after  the  piaster  is  band  are  secured  to  the  buckles  after  the  latter 

tn™   ofndtherCbandaffe   is  Placed  in  the  eyes  of  the  lever  at  the  toP  of 

covering  the  strips  be-  the  splint,  the  whole  forming  a  loop  that  can 
(A^tc^Dovia"  be  put  upon  the  limb  over  the  foot  without 

disturbing  any  part.  For  a  cushion  beneath  the  perineal  band 
we  may  use  old  table  linen,  or  old  napkins  that  are  soft ;  they 
should  be  folded  an  inch  wider  than  the  perineal  band,  and  a 
little  longer ;  after  folding,  the  parts  should  be  caught  with  a 
needle  and  thread,  to  prevent  their  displacement. 

These  cushions  should  be  changed  every  second  day,  particu- 
larly during  warm  weather,  as  they  collect  the  secretions,  and 
then  are  liable  to  excoriate  the  parts.  For  the  first  few  days 
care  should  be  taken  that  the  splint  is  not  kept  on,  after  anything 
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like  a  sensation  of  heat  or  smarting  is  experienced  in  the  groin. 
If  proper  care  be  observed  at  first,  the  parts  beneath  the  perineal 
or  extension  band  will  have  b  ecome  so  hardened  as  to  render  any 
excoriation  improbable.  Whenever  the  splint  is  removed,  the 
extension  by  means  of  the  weight  should  be  applied,  that  the 
diseased  surfaces  of  the  joint  may  be  constantly  kept  separated. 
The  splint  is  intended  to  fit  closely  to  the  outside  of  the  limb, 
and  to  be  worn  inside  the  stocking.  That  this  may  be  done,  and 
also  that  it  might  be  worn  unperceived,  all  additions  to  its  thick- 
ness have  been  avoided,  and  irregularities  upon  its  surface  have 
been  guarded  against,  as  they  would  soon  wear  a  hole  through 
the  clothing,  and  thus  become  obnoxious.  Where  the  patient  is 
an  active,  restless  child,  the  splint  maybe  secured  yet  more  firmly 
by  the  application  of  a  second  spiral  bandage,  though  this  is  not 
usually  necessary." 

The  advantages  of  this  plan  of  treatment  are : 

1.  "It  relieves  all  suffering  after  the  limb  is  brought  down  in 
a  line  with  the  axis  of  the  body,  and  the  sensibility  of  the  joint 
has  had  time  to  subside  ;  but,  from  the  commencement,  there  is 
a  decided  mitigation  of  pain.  The  time  requisite  to  bring  the 
limb  down  varies  from  one  to  twenty  days,  according  to  the  ten- 
derness of  the  joint  and  the  contraction  of  the  muscles.  As  a 
rule,  whenever  the  patient  complains  of  pain,  we  may  be  certain 
there  is  not  the  proper  amount  of  extension  upon  the  limb. 

2.  It  retains  the  limb  in  the  best  position  as  to  length,  etc., 
whatever  may  be  the  result  to  the  head  of  the  bone. 

3.  It  puts  the  diseased  parts  in  the  best  position  for  their  restora- 
tion with  a  perfect  joint,  as  it  relieves  the  pressure  upon  the  head 
of  the  bone,  while,  at  the  same  time,  it  admits  of  motion,  which 
increases  the  recuperative  energy  of  the  parts,  inasmuch  as  it 
increases  their  vitality. 

4.  In  consequence  of  the  favorable  results  mentioned,  the 
patient's  life  will  rarely,  if  ever,  be  sacrificed  to  the  disease. 

5.  The  relief  afforded  the  parents  and  friends  of  the  patient 
might  be  mentioned,  as  there  are  few  diseases  that  make  a  greater 
demand  upon  the  sympathies  and  physical  efforts  of  friends  than 
that  of  hip  disease. 

6.  The  relief  from  irritation  afforded  by  separating  the  head 
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of  the  bone  from  the  upper  portion  of  the  acetabulum  must  be  seen  in 
order  to  be  appreciated.  Patients  with  very  depraved  constitutions, 
where  large  abscesses  had  formed  about  the  joint,  in  whom  hectic 
fever  would  have  been  sure  to  follow  their  evacuation  under  the 
old  mode  of  treatment,  have,  while  extension  was  kept  up,  not 
had  an  unpleasant  symptom,  not  even  so  much  as  any  impairment 
of  the  appetite." 

This  has  been  confirmed  in  a  remarkable  degree  by  Dr.  Smith's 
experience  in  several  instances  where  he  has  fully  tested  Davis's 
mode  of  treatment. 

It  will  not  be  expected  that  every  case  of  morbus  coxarius, 
although  treated  upon  this  plan  from  the  commencement  of  the 
disease,  will  recover  with  a  perfect  joint ;  yet  we  can  safely  rely 
upon  a  far  larger  percentage  than  by  any  other  mode.  In  addi- 
tion, whatever  may  be  the  point  at  which  the  disease  stops,  the 
limb  will  be  left  in  the  best  condition  possible,  considering  the  loss 
of  structure  sustained.  If  the  head  of  the  femur  should  be  entirely 
destroyed,  the  limb  should  be  kept  at  its  full  length ;  and  if  anchy- 
losis takes  place,  it  does  so  without  material  shortening  of  the  limb. 
If  a  patient  should  recover  from  the  disease  while  wearing  the 
apparatus,  great  care  is  requisite  that  it  be  not  laid  aside  too  soon  ; 
the  necessity  of  this  caution  becomes  evident,  when  we  consider 
upon  how  small  a  surface  of  the  head  of  the  bone,  or  of  the  cavity 
of  the  acetabulum,  must  rest  the  whole  weight  of  the  body,  and 
frequently  many  times  its  weight,  as  in  jumping,  &c. 

Again,  this  very  small  surface  is  the  portion  that  has  just  recov- 
ered from  disease,  or,  in  other  words,  is  a  fresh  cicatrix,  the  vital- 
ity of  which  is  less  than  that  of  the  original  structure.  There  is 
yet  another  consideration:  if  inflammation  takes  place  in  this 
part,  it  will  be  of  a  far  more  active  character  than  that  with  which 
it  was  at  first  affected,  and.  will,  very  probably,  speedily  result  in 
suppuration,  if  not  subdued  by  proper  treatment. 

With  the  long  experience  of  the  profession  in  the  success  and 
result  of  hip  disease  under  the  treatment  by  rest  and  confinement 
to  bed,  it  may  appear  that  the  results  of  Davis's  method  are  exag- 
gerated ;  but  this  is  not  so,  as  has  been  abundantly  demonstrated 
by  Dr.  Smith  and  others  who  have  employed  this  system  of 
mechanical  treatment.     Davis's  method  may  justly  be  regarded, 
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therefore,  as  a  great  boon  to  suffering  humanity,  and  the  best 
mechanical  means  now  known  of  treating  these  intractable  dis- 
eases. 

With  the  experience  of  past  years,  it  will  probably  be  some 
time  before  general  confidence  will  be  given  to  a  plan  that  per- 
mits motion  in  an  inflamed  articulation;  yet,  remarks  Smith,  "I 
haye  seen  a  child  in  the  third  stage  of  hip  disease,  with  a  large 
abscess  around  the  hip,  and  the  tissues  suffering  from  marked 
inflammation,  running  about  on  a  crutch  with  one  of  Davis's 
splints  well  adjusted  to  the  limb."  Under  the  use  of  this  splint, 
the  extreme  flexion  and  abduction  of  the  diseased  thigh  will  soon 
disappear,  or  be  greatly  modified.  -  Even  in  cases  of  extreme  flex- 
ion of  long  standing,  the  gentle,  long  continued  extension  and 
counter-extension  effected  by  this  splint  has  greatly  improved  the 
limb,  and  diminished  the  deformity  with  its  admirable  continu- 
ous extension,  as  furnished  by  the  elasticity  of  the  perineal  band  of 
India  rubber.  During  the  whole  of  the  treatment,  the  general  health 
requires  careful  supervision.  The  diet  should  be  regulated  and 
made  as  nutritious  as  possible;  the  skin  be  kept  in  healthful 
action,  with  bathing  and  the  use  of  the  flesh-brush ;  the  secretions 
maintained  as  near  as  possible  in  the  standard  of  health,  and  the 
most  perfect  system  of  nutrition  insisted  upon.  If  any  systemic 
derangements  of  the  liver  ensue,  they  must  be  treated  according 
to  the  principles  laid  down  in  discussing  those  disorders.  If  diar- 
rhoea set  in,  the  remedies  homoeopathic  to  that  condition  must  be 
employed.  If  obstinate  constipation  follow  the  use  of  the  reme- 
dies employed,  as  frequently  happens,  it  must  be  relieved  by 
enemas  of  cold  water  or  a  dose  of  JVux  vom.,  Alumina,  Am- 
monium, Veratrum,  Plumbum,  Platina  or  Opium,  morn- 
ing and  evening.  As  the  health  improves  a  change  of  climate 
will  often  produce  the  most  satisfactory  results. 

When  abscesses  form,  they  should  be  opened  early,  and  the 
splints  be  retained  as  before.  Judiciously  selected  remedies  will 
continually  be  required  to  meet  the  various  derangements  that 
spring  up  during  the  course  of  treatment,  as  well  as  to  overcome 
the  constitutional  dyscrasias  that  give  rise  to  the  malady.  As 
well  may  the  practitioner  hope  to  cure  consumption,  or  to  ameli- 
orate the  condition  of  a  person  thus  affected  by  the  exclusive 
8— vol.  u. 


106  SCIENCE  AND  ART  OF  SURGERY. 

employment  of  local  applications  and  other  external  appliances, 
as  to  cure  coxalgia  or  tuberculosis  of  the  hip  joint  without  the 
aid  of  well  directed  homoeopathic  constitutional  remedies.  It  is 
in  the  treatment  of  this  and  like  affections  that  the  homoeopathic 
system  of  medicine  far  excels  its  boasted  rival  in  practical  results  ; 
results  that  prove  the  potency  and  efficiency  of  this  beneficent 
method  of  practice,  a9  compared  with  that  heroic  medication, 
which  if  "the  patient  survives,  his  recovery  will  be  effected  at 
the  expense  of  much  suffering,  too  often  eventuating  in  premature 
decay  and  dissolution." 

Excision  of  the  head  of  the  femur,  has  of  late  years 
received  considerable  attention  from  the  profession,  particularly 
Messrs.-  Ferguson,  Smith  and  Walton.  Mr.  Jones,  of  Jersey, 
and  Mr.  Hancock,  to  whom  modern  conservative  surgery  is  so 
deeply  indebted,  have  successfully  removed  not  only  the  head  of 
the  femur  but  a  large  portion  of  the  diseased  acetabulum.  The 
operation  is  not  difficult  of  execution,  the  carious  head  of  the 
femur  lying  at  the  bottom  of  an  abscess  or  sinus  may  readily  be 
exposed  by  a  T  incision,  as  represented  in  Fig.  238.  After 
exposing  it,  the  head  may  be  turned  out  by  crossing  the  limb 
over  the  opposite  thigh  and  rotating  inwards  and  pushing 
upwards,  when  it  may  be  cut  off  through  the  neck  or  trochanter 
by  means  of  a  chain  saw  passed  behind  and  cutting  outwards. 
Care  must  be  used  that  the  incision  be  not  carried  too  far  for- 
wards, for  fear  of  wounding  the  anterior  crural  nerve ;  or  too  far 
backwards,  lest  injury  be  done  the  gluteal  artery.  After  the 
operation,  the  wound  should  be  dressed  as  in  simple  wounds,  and 
a  long  splint  applied,  the  proper  extension  being  made  from  the 
opposite  thigh.  Shortening  of  the  limb  will  be  the  inevitable 
result  of  the  operation ;  but  this  having  already  taken  place,  it 
need  not  be  considered  as  of  great  consequence,  in  comparison 
with  the  view  of  saving  the  patient's  life  whenever  practicable. 
The  success  of  the  operation  will  depend  upon  the  extent  of  the 
osseous  disease.  If  the  head  of  the  femur  is  alone  diseased,  and 
lying  dislocated  on  the  dorsum  of  the  ilium,  it  may  be  done  with 
a  fair  prospect  of  success.  But  if  the  acetabulum  be  diseased 
at  the  bottom,  implicating  the  pelvic  bones,  the  head  of  the 
femur  still  being  in  the  cotyloid  cavity,  and  the  pelvic  bones  per- 
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'f  orated,  perhaps  the  operation  becomes  a  desperate  one,  and  lit- 
tle good  can  result  from  its  performance.  The  statistics  of  the 
operation,  as  far  as  known,  give  thirty-eight  cases,  of  which 
fourteen  died.  It  should  not  be  performed,  therefore,  without 
the  exercise  of  the  most  mature  judgment,  and  then  only  as  a 
dernier  resort,  all  other  means  having  failed  and  the  patient  will- 
ing to  accept  this  as  the  only  alternative  left  him. 
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AFFECTIONS  OF  THE  MUSCLES,  TENDONS  and  BURS^. 


CHAPTER  I. 

MUSCLES   AND  TENDONS. 


SECTION    I. 
LACERATION  OF  MUSCLES. 


The  muscles  most  likely  to  suffer  laceration,  in  consequence  of 
violent  muscular  action,  include  the  gastrocnemius,  quadriceps, 
extensor-triceps,  psoas,  rectus  abdominis,  biceps  and  deltoid. 
The  accident  most  commonly  happens  as  a  result  of  leaping,  run- 
ning, or  efforts  to  lift  heavy  weights,  long  continued  inactivity, 
and  fatty  degeneration,  acting  as  predisposing  causes. 

The  laceration  rarely  implicates  the  whole  body  of  the  muscle 
or  its  aponeurotic  covering,  being  confined  for  the  most  part  to  a 
few  fleshy  fibres.  The  injury  may  occur,  however,  at  any  point 
in  the  line  of  the  muscle,  but  is  most  frequent  at  the  junction  of 
the  muscular  tissue  with  the  tendon. 

Symptoms. — At  the  time  of  making  some  violent  exertion, 
a  distinct  snapping  noise  will  be  heard,  accompanied  by  intense 
pain,  at  the  seat  of  injury,  the  patient  falling,  if  in  the  lower 
extremity,  and  remaining  for  a  few  moments  unable  to  regain  the 
erect  posture.  Manipulation  will  enable  the  surgeon  to  detect  a 
gap  between  the  severed  ends  of  the  fibres,  while  a  distinct  prom- 
inence will  be  observed  in  its  immediate  vicinity,  occasioned  by 
the  retraction  of  the  torn  portion  of  *  the  muscles.     This  will  be 
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followed  by  more  or  less  discoloration,  tumefaction  and  tender- 
ness upon  pressure.  The  pain  is  generally  very  persistent  and 
severe,  during  the  reunion  of  the  lacerated  fibres,  while  all  the 
symptoms  indicating  inflammatory  action  are  greatly  aggravated 
by  efforts  to  exercise  the  parts.  The  mode  of  union  in  divided 
muscles  is  by  means  of  a  fibrous  effusion  taking  place  between 
the  severed  extremities.  It  occasionally  happens  that  the  muscular 
sheath  is  ruptured,  so  that  the  belly  of  the  muscle  forms  a  kind 
of  hernial  protrusion  through  the  aperture. 

Treatment. — The  first  and  most  important  indication  to  be 
observed  consists  in  properly  approximating  and  keeping  in  posi- 
tion the  divided  ends  of  the  muscle.  To  accomplish  this,  it  will 
be  necessary  in  severe  cases  to  employ  several  deep  stitches 
through  the  entire  thickness  of  the  muscle  so  as  to  keep  up  a 
thorough  apposition  of  both  the  superficial  and  deep  portions  of 
the  wound.  In  lacerations  of  the  muscles  of  the  extremities, 
great  benefit  will  be  derived  from  the  use  of  two  rollers  applied  in 
opposite  directions  which  will  not  only  tend  to  keep  in  apposition 
the  lacerated  extremities,  but  will  ajso  control  the  muscular  con- 
traction. The  invaginated  bandages  for  longitudinal  and  trans- 
verse wounds  of  the  extremities,  as  shown  on  pages  114  and  115, 
vol.  1,  will  be  found  of  great  benefit  in  these  cases.  The  acu- 
pressure pin  in  superficial  laceration,  as  also  the  twisted  or  hare- 
lip suture  may  be  found  advantageous  in  certain  cases.  If  the 
ruptured  muscle  be  not  deep-seated,  beside  the  means  already 
advised,  great  benefit  will  be  derived  by  local  applications  of 
•Arnica,  Hypericum,  Cimicifuga,  Hamamelis,  or  Phytol- 
acca. They  should  be  employed  in  proportion  of  one  part  of  .the 
selected  remedy,  to  nine  parts  of  water,  and  kept  constantly 
applied  to  the  injured  portion.  Internally,  Hamamelis,  Cimici- 
fuga  or  Phytolacca  may  be  given  according  to  indications. 

The  general  principles  of  treatment  recommended  in  the  chap- 
ter on  4<  Lacerated  Wounds,"  vol.  1,  page  638,  is  equally  benefi- 
cial in  the  disease  under  consideration. 
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section  n. 


RUPTURE   OF   TENDONS. 


Fig.  244. 


Tendons  may  suffer  rupture  either  in  consequence  of  violent 
muscular  contraction  or  from  external  force.  The  tendo-achillis 
is  most  frequently  the  seat  of  this  variety  of  accident.  In  the 
great  majority  of  instances,  the  rupture  occurs  at  the  point  of 
attachment  with  the  muscle,  the  tendon  heing  occasionally  torn 
from  its  sheath,  and  left  hanging  by  its  other  extremity. 

The  injury  is  generally  indicated  by  a  loud  snap,  the  patient 
experiencing  a  sudden  shock,  with  severe  pain.  The  functions 
of  the  limb  are  completely  suspended,  and  a  distinctly  marked 
interval  can  be  felt  at  the  point  of  injury.  Tendons  thus  affected 
are  liable  to  high  inflammatory  action,  and  a  considerable  time 
elapses  before  the  functions  of  the  limb  are  restored.  Union  is 
accomplished  in  a    divided    tendon  by  means  of   a  nucleated 

blastema,  effused  beneath  the  sheath 
of  the  cut  ends,  which  forms  into  a 
firm  filamentous  cord,  uniting  the 
severed  portions  of  the  tendon,  and 
eventually  becomes  tendinous  in 
structure. 

Treatment. — Position  and  rest 
are  the  means  mainly  to  be  relied 
upon  in  the  treatment  of  this 
accident.  The  limb  is  to  be  placed 
in  a  position  to  approximate  the 
divided  ends,  which  is  accomplished 
by  keeping  the  leg  or  arm  flexed. 
In  rupture  of  the  tendo-achillis,  a 
band  should  be  placed  above  the 
knee  or  a  cravat  made  to  encircle 
the  pelvis,  a  cord  extending  from 
either  to  a  cravat  passing  around 
the  instep,  as  represented  in  Fig. 
104,  page  133,  vol.  1.     In   this 
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manner  the  leg  is  bent  upon  the  thigh,  the  foot  being  extended. 
As  more  or  less  weakness  of  the  tendon  is  generally  experienced 
for  a  considerable  time,  a  high-heeled  shoe  should.be  worn  for 
several  weeks  after  the  patient  begins  to  walk. 

Rhus  tox.  and  Rutagrav.  are  the  most  appropriate  remedies 
in  this  affection,  and  the  Rhus  should  in  all  cases  be  largely 
diluted,  as  many  patients  are  extremely  susceptible  to  its  action, 
and  unpleasant  effects  have  been  known  to  occur  from  using  a 
too  strong  solution,  and  too  frequently  applied. 

Ruta  is  also  a  remedy  of  great  value  in  strains  or  ruptures  of 
tendons,  and  should  never  be  omitted  in  severe  cases. 

Aconite  may  be  called  f  or3  as  an  internal  remedy,  provided 
there  be  febrile  action. 

Dislocations. — Tendons  are  sometimes  dislocated  or  thrown 
out  of  the  grooves  in  which  they  are  naturally  situated,  in  conse- 
quence of  the  laceration  of  the  connecting  ligaments,  or  retaining 
bands.  The  accident  occurs  most  frequently  to  the  tendon  of 
the  biceps  where  it  runs  along  the  bicepital  groove  of  the  humerus. 
It  is  attended  with  severe  pain  at  the  site  of  the  injury,  inability 
to  move  the  affected  limb,  and  more  or  less  dislocation  of  the 
integuments.  Replacement  should  be  effected  immediately,  and 
the  arm  placed  and  retained  in  a  flexed  position,  and  Rhus  or 
Ruta  applied  locally. 

Hypertrophy  of  the  tendons,  of  an  irregular,  knotty  appear- 
ance, is  often  met  with  in  rheumatic,  gouty  or  syphilitic  persons, 
and  is  readily  detected  by  sight  and  touch.  Iodine  and  Mercu- 
rial applications,  with  appropriate  internal  remedies,  readily 
effect  a  cure. 
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CHAPTER  II. 

AFFECTIONS  OF  THE  BURSAS  MUCOSAE. 


SECTION  I. 


INFLAMMATION   OF   THE   BURS31. 


The  Bursae  consist  of  small  sacs  or  pouches  filled  with  a  thin, 
unctious  fluid,  and  are  developed  naturally  in  various  regions  of 
the  body.  Their  favorite  seat  is  the  acromion  process,  angle  of 
the  thyroid  cartilage,  condyles  of  the  humerus,  olecranon,  styloid 
processes  of  the  ulna  and  radius,  tuberosity  of  the  ischium,  great 
trochanter,  condyles  of  femur,  patella,  tuberosity  of  the  tibia, 
the  malleoli,  and  the  first  and  fifth  metatarsal  bones.  They 
are  also  frequently  met  with  in  other  situations,  as  a  result  of 
continued  pressure  or  friction,  but  whether  normally  or  abnor- 
mally developed,  are  liable  to  become  affected  by  diseased  action, 
the  inflammation  assuming  either  the  acute  or  chronic  form. 

Acute  Bursitis  may  arise  in  consequence  of  straining  the 
parts,  or  from  external  violence,  as  a  blow.  The  pain  attending 
the  inflammatory  action  exhibited  in  the  bursae  is  generally  very 
severe,  being  tensive,  throbbing  and  persistent ;  the  parts  become 
exceedingly  tender,  swollen,  oedematous  and  highly  congested; 
the  skin  becoming  of  a  dark  reddish  color. 

More  or  less  constitutional  disturbance  arises,  such  as  fever, 
headache,  thirst,  restlessness  and  loss  of  appetite.  This  condi- 
tion often  terminates  in  suppuration,  the  pus  generally  being  thin, 
oleaginous  and  mixed  with  flakes  of  lymph,  though  occasionally 
it  is  found  thick  and  intermixed  with  shreds  of  a  sloughy  char- 
acter. 

Treatment. — Aconite^  Arnica  and  Belladonna  will  be  found 
particularly  applicable  to  the  first  etages  of  the  affection ;  the 
heat,  pain  and  swelling  of  the  part  being  considerable  and 
attended  with  corresponding  febrile  excitement. 
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Ledum  should  be  employed  in  cases  complicated  with  lame- 
ness of  the  neighboring  joint.  It  is  further  indicated  by  the 
existence  of  fever  and  frequent  chills. 

•Arnica,  especially  when  the  inflammation  has  been  occasioned 
by  a  blow,  the  surrounding  parts  being  very  tender,  and  the  pain 
of  a  dull,  aching  character. 

Hypericum,  when  the  pain  is  severe  and  extending  to  the  sur- 
rounding tissues  before  suppuration  sets  in. 

The  above  remedies  may  also  be  applied  locally,  diluting  the 
Tincture  with  cold  water.  The  oedema,  which  continues  for 
some  time  subsequent  to  the  disappearance  of  the  more  active 
symptoms,  can  be  successfully  combatted  by  occasionally  dashing 
cold  water  upon  the  part,-  and  applying  an  oiled  silk  bandage, 
to  produce  firm  compression  and  to  preserve  heat  and  moisture  in 
the  part.  Hepar,  Mercurius  or  Silicea  should  be  employed 
when  suppuration  threatens.  Provided  pus  be  formed,  it  is  to  be 
promptly  evacuated  by  a  free  incision  and  subsequently  treated 
as  ordinary  abscesses  (page  261,  vol.  1). 

In  subacute  Bursitis,  the  part  should  be  kept  at  rest  and  cool- 
ing medicated  lotions  applied  as  recommended  in  synovitis. 
Applications  of  the  tincture  of  Iodine  two  or  three  times  a  day, 
or  mercurial  ointments  rubbed  over  the  part  is  productive  of 
much  benefit. 

Chronic  Bursitis. — "  Chronic  inflammation  of  the  bursae 
occasionally  gives  rise  to  remarkable  structural  changes,  the  most 
common  of  which  is  an  indurated  and  hypertrophied  condition, 
the  result  either  of  long-continued  interstitial  deposits,  or  the 
formation  of  adventitious  membranes.  However  this  may  be, 
the  walls  of  the  affected  sac  are  sometimes  found  to  be  upwards 
of  a  quarter  of  an  inch  in  thickness,  and  of  a  dense  fibro-cellular 
consistence,  without  the  slightest  trace  of  its  primitive  character. 
Under  these  circumstances,  the  cavity  of  the  pouch  is  generally 
very  small,  filled  with  altered  synovial  fluid,  and  roughened  upon 
its  surface,  so  as  to  present  an  appearance  not  unlike  that  of  a 
honeycomb.  Now  and  then  shreds  of  lymph  are  stretched  across 
its-interior,  dividing  it  into  different  compartments.  In  cases  of 
very  long  standing,  partial  ossification  of  the  cyst  has  been 
noticed." 
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The  inflammatory  action  is  generally  due  to  a  straining  of  the 
parts  or  to  pressure,  and  is  frequently  so  mild  as  only  to  result 
in  an  increased  secretion ;  the  fluid  contained  in  the  sac  being 
little  changed  from  ordinary  synovia.  In  other  instances  the 
fluid  becomes  changed  to  a  thick,  gelatinous  consistence,  some- 
times even  resulting  in  the  formation  of  a  solid  tumor. 

Rice-shaped  concretions,  of  a  fibrous  or  cartilaginous  nature, 
are  also  occasionally  found  intermixed  with  the  contents  of  the  cyst. 

Varieties. — Different  names  are  given  to  these  increased 
effusions  in  the  bursse,  according  to  the  localities  in  which  they 
are  found :  thus,  those  in  the  bursas  of  the  tendons  on  the  front 
and  back  of  the  wrist  joint,  are  called  Ganglia,  while  those  in 
the  vicinity  of  the  knee  joint  are  designated  as  Housemaid's  knee. 

Symptoms. — The  symptoms  of  enlarged  bursae  are  easily 
recognizable.  Thus,  there  is  a  tumor  formed  by  the  accumula- 
tion of  either  synovia  or  fibrin,  or  both,  mixed  within  the  sac, 
this  tumor  being  more  or  less  globular  in  its  shape,  and  generally 
presenting  more  or  less  fluctuation  in  it.  Sometimes,  however, 
the  contents  of  the  sac  so  distend  it  that  fluctuation  can  hardly 
be  perceived,  and  then  it  is  so  hard  as  readily  to  be  mistaken  for 
a  fibrous  or  other  solid  tumor.  The  treatment  of  this  affection 
will  be  considered  under  the  designations  of  Ganglia  and  House- 
maid's /enee. 

§  1.— GANGLION. 

A  Ganglion  is  an  encysted  tumor  situated  in  the  course  of  a 
tendon,  and  varying  in  size  from  the  volume  of  a  pea  to  that  of 
a  large  marble.  The  contents  of  the  cyst  consist  of  a  clear, 
transparent  fluid,  yellowish  in  color,  sometimes  thin  and  serous, 
at  others  thick  and  jelly-like  in  consistence.  In  form  it  is 
globular  and  distinctly  circumscribed,  being  smooth,  elastic  and 
tense.  Its  favorite  seat  is  the  back  of  the  wrist,  though  it  is 
also  found  in  other  situations,  as  in  the  palmer  surface  of  the 
wrist  and  the  dorsum  and  sole  of  the  foot. 

Ganglia,  as  usually  developed,  are  movable,  free  from  pain, 
unless  inflamed,  and  unaccompanied  by  any  change  in  the  normal 
appearance  of  the  skin.  As  the  fluid  accumulates,  a  sensation 
of  stiffness  and  soreness  is  produced  in  the  adjacent  parts,  the 
joint  becoming  weak  and  sometimes  entirely  useless. 
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Their  origin  can  commonly  be  traced  to  long  continued  and 
excessive  play  of  the  tendon  implicated,  to  a  strain  occasioned 
by  over-exertion^  or  to  mechanical  injury. 

Treatment. — In  ordinary  cases  a  cure  can  be  readily  effected 
by  suddenly  rupturing  the  sac,  as  by  quick  and  violent  pressure, 
or  by  a  blow  with  a.  book  or  rule.  The  fluid  thus  escapes  into 
the  surrounding  areolar  tissue  and  is  gradually  absorbed.  A 
more  neat  and  quite  as  effective  procedure  is  often  resorted  to, 
by  subcutaneously  passing  a  fine  pointed  bistoury  through  the 
sac,  and  squeezing  out  its  contents,  after  which  moderate  pressure 
may  be  employed  for  a  time  to  insure  adhesion  of  its  walls. 
Excision  and  direct  incision  should  be  avoided,  except  in  cases 
where  the  tumor  is  of  large  size  and  filled  with  a  semi-solid 
matter,  as  the  inflammation  likely  to  ensue  may  endanger  the 
function  of  the  neighboring  joint. 

Arnica  has  been  used  with  good  results  by  Hill  &  Hunt,  who 
state  that  they  have  removed  ganglia  of  years  standing,  resulting 
from  violence,  in  which  the  tendons  were  so  involved  as  almost 
entirely  to  distroy  the  use  of  the  hand.  It  should  he  administered 
internally,  applying  the  tincture  externally,  at  the  same  time 
■using -firm  compression. 

Ruta  is  especially  servicable  in  treating  ganglia  occurring  on 
the  wrist  or  about  the  tarsal  joints. 

Rhus  tox.  is  often  of  great  service  after  the  employment  of 
Ar?iica'£or  a  few  weeks,  or  it  may  be  advantageously  alternated 
with  it. 

Baryta  carb.  is  also  useful  in  bursal  enlargements  of  the 
chronic  variety,  especially  in  scrofulous  constitutions. 

Calcarea  carb.  has  been  successfully  employed  by  Dr.  B.  A. 
Murphy,  of  New  Orleans,  in  an  exceedingly  obstinate  case  of  nine 
years  standing,  with  the  most  complete  success. 

Jodium  is  one  of  our  best  internal  remedies  in  scrofulous  swell- 
ings and  indurations  of  whatever  nature,  and  I  have  employed  it 
successfully  in  ganglia,  after  Belladonna,  Aconite ,  and  Conium, 
had  proved  insufficient.  "It  is  a  fact,"  says  Hempel,  u  and 
substantiated  by  abundant  experience,  that  iodine  is  one  of  our 
sovereign  remedies  for  all  affections  emanating  from  disordered 
conditions  of  the  lymphatic  system,  and  even  as  Trosseau  and 
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Pidoux  justly  observe,  for  the  scrofulous  diathesis  itself."  In 
the  case  of  lymphatic  swellings ,  after  the  subsidence  of  the 
active  symptoms,  a  resolution  is  more  certainly  effected  by  iodine 
than  perhaps  by  any  known  remedy.  It  may  be  used  externally, 
also,  by  painting  the  part  once  or  twice  a  day  with  the  ordinary 
tincture,  as  heretofore  recommended. 

Graphites,  in  chronic  enlargements,  attended  by  redness  and 
tumefaction  of  the  surrounding  parts,  with  sensations  of  burning 
and  itching. 

Phosphoric  acid.,  Hepar,  Mercurius,  Rhus  and  Silicea, 
will  be  found  useful  in  suppuration  of  the  tumor. 

§  2.  —  HOUSEMAID'S  KNEE. 

Housemaid's  Knee  is  a  term  employed  to  designate  an 
enlargement  of  the  bursae  over  the  patella.  It  is  commonly  met 
with  in  servant  girls  accustomed  to  resting  their  knees  upon  the 
floor  in  the  act  of  scrubbing,  and  hence  its  name. 

The  presence  of  the  affection  is  primarily  indicated  by  a  slight 
enlargement  and  thickening  of  the  textures  on  the  front  of  the 
knee  ;  there  is  also  an  effusion  of  fluid  into  the  bursal  sac,  cre- 
ating a  slightly  flattened  or  rounded  tumor  immediately  below 
the  joint.  It  is  rarely  painful,  occasioning  little  inconvenience 
except  from  the  mechanical  obstruction  it  produces  by  interfering 


Fig.  245. 


with  the  motions  of  the  leg.  Occa- 
sionally, however,  it  becomes  highly 
inflamed,  the  diseased  action  extend- 
ing to  the  joint.  Miners  are  occa- 
sionally subject  to  an  enlargement  of 
the  bursae  lying  over  the  olecranon, 
hence  termed  "Miner's  elbow,"  and 
in  any  situation  these  bursae  may  be 
formed  by  continuous  pressure  and 
friction  conjoined.  The  appearance 
of  the  parts  is  well  shown  in  the 
accompanying  figure,  245. 

The  contents  of  enlarged  bursae 
are  varied  in  character;  sometimes 
presenting  a  serous  fluid  of  an  amber 
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color ;  at  other  times,  dark  or  brownish,  intermixed  with  choles- 
terine,  and  containing  whitish  bodies,  of  a  fibrocartilaginous 
appearance  resembling  grains  of  rice.  The  wall  of  the  enlarged 
bursse  is  often  thin;  at  other  times  greatly  thickened  by  the 
deposit  of  concentric  layers  of  plastic  material  within  it,  until 
the  cavity  is  completely  obliterated,  and  a  dense  fibrous  tumor 
formed  in  its  place. 

Enlarged  bursse  are  readily  recognized ;  forming,  whilst 
their  contents  are  thin  and  serous,  indolent  oval  tumors  with  dis- 
tinct fluctuation.  As  they  become  solid,  they  acquire  an  elastic 
and  hardened  feel,  crackling  under  pressure,  especially  in  those 
cases  which  contain  the  rice-shaped  bodies ;  as  the  deposition 
increases,  they  finally  attain  all  the  character  of  an  ordinary 
solid  growth.  When  they  become  inflamed,  the  skin  covering 
them  is  red,  often  doughy  and  oedematous,  the  tumor  is  hot 
and  tense,  and  the  inflammation  by  continuity  of  tissue  extends 
into  the  neighboring  joint.  Suppuration  very  frequently  occurs  ; 
the  tension  increases,  the  redness  and  oedema  become  more 
marked,  and  the  pain  assumes  a  throbbing  character. 

Treatment. — The  treatment  of  this  affection  depends  entirely 
upon  its  nature  and  actual  condition  when  inflamed, — rest,  Aco- 
nite internally  and  locally,  in  the  form  of  a  lotion,  and  applied 
continuously,  will  ordinarily  subdue  the  inflammatory  stage.  After 
the  more  active  symptoms  have  subsided  by  means  of  this  treat- 
ment, Belladonna,  Rhus  or  JRuta  may  be  substituted  for  the 
former  remedy,  and  continued  until  all  evidences  of  disease  have 
passed  away.  Hepar  sulpha  Iodine ,  Calcarea  carb.,  Kali 
carb.,  Bryonia,  Mercurius  jod.,  Arsenicum  and  Silzcea, 
afford  excellent. remedies  for  the  subacute  or  chronic  stage  of  the 
disease.  If  suppuration  threaten,  Hepar  and  Silicea  become 
potent  to  cure.  If,  in  spite  of  the  remedies,  suppuration  takes 
place  and  the  tumor  be  of  considerable  size,  it  must  be  opened 
by  means  of  a  small  trocar  and  canula,  or  a  tenotomy  knife,  and 
the  contents  of  the  sac  evacuated.  When  these  tumors  assume 
an  indolent  condition,  the  surgeon  may  select  different  modes  of 
treatment  in  accordance  with  the  character  of  the  disease.  If  the 
sac  be  thin,  the  disease  recent,  it  may  be  readily  removed  by  the 
external  application  of  Iodine,  and  the  internal  remedies  men- 
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tioned  above.  The  plan  recommended  by  Velpeau,  of  injecting 
tinctnre  of  Iodine  iuto  the  sac,  or  by  passing  a  small  needle 
through  it,  has,  in  the  hands  of  the  author,  proved  most  success- 
ful. A  stout  thread  of  hemp  or  silk  passed  through  the  centre  of 
the  tumor  will  convert  the  diseased  mass  into  an  abscess,  which 
may  be  freely  opened  and  its  contents  discharged  and  dressed 
with  pledgets  saturated  in  Staphysagria  lotion.  The  cure  in 
this  case  will  rarely  occupy  more  than  a  week  or  ten  days.  In 
some  cases  a  cure  has  been  effected  by  puncturing  the  cyst,  and 
then  employing  pressure  upon  it.  The  Iodine  injection  excites 
inflammation,  which  overcoming  the  diseased  process,  produces 
an  agglutination  of  the  walls  of  the  sac.  If  the  seton  is  pre- 
ferred, it  may  be  employed  in  the  following  manner  :  First,  tap 
the  sac  with  a  small  trocar  and  canula,  then  pass  the  seton 
through  the  trocar  into  the  sac  and  out  again.  The  threads  may 
be  permitted  to  remain  for  six  or  eight  days;  inflammation  is 
aroused  as  in  the  case  of  the  injection  and  a  cure  is  effected.  If 
the  walls  of  the  cyst  are  very  thick,  or  its  contents  semi-solid, 
or  the  tumor  thickened  and  solid,  it  may  be  dissected  out,  as  has 
been  done  in  those  solid  bursal  tumors  situated  over  the  patella, 
or  the  tuberosities  of  the  ischium.  Care  should  be  taken  in  dis- 
secting out  these  solid  bursas,  that  the  incisions  be  not  made  too 
wide  of  the  disease  ;  and  more  especially,  to  avoid  separating  the 
attachments  of  the  fascia  of  the  limb  from  the  edge  of  the 
patella,  otherwise  the  layer  of  cellular  tissue  leading  into  the  pop- 
liteal space  will  be  opened  up,  and  deep  infiltration  and  dangerous 
abscess  of  the  limb  may  result.  In  case  of  suppuration  of 
enlarged  bursae,  especially  those  situated  over  the  patella,  a  free 
incision  should  be  made  through  their  wall,  and  the  pus  and  con- 
tents be  let  out. 


CHAPTER  III. 

WHITLOW. 

Whitlow,  commonly  called  Felon,  and  technically  Parony- 
chia, is  a  term  applied  to  a  severe  form  of  inflammation,  attack- 
ing the  fingers  and  toes,  and  having  a  tendency  rapidly  to  term- 
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inate  in  suppuration  and  sloughing.  In  the  milder  exhibition  of 
the  disease,  the  inflammatory  action  is  confined  to  the  pulp  of  the 
finger,  implicating  the  skiQ  and  fibro-cellular  tissue,  while  in  the 
more  severe  cases,  the  tendons,  periosteum  and  bone  are  fre- 
quently destroyed. 

The  affection  is  especially  characterized  by  excruciating  pain, 
rapid  occurrence  of  suppuration,  peculiar  dusky  appearance  of  the 
skin,  together  with  its  situation,  boils  and  carbuncles  never  affect- 
ing the  extremities  of  the  fingers  and  toes. 

Etiology. — Erichsen  gives  the  following  reasons  for  regarding 
it  an  erysipelatous  affection: 

1st.  Because  the  causes,  whether  of  season,  infection  or  local 
irritation,  appear  to  be  the  same  in  both  affections.  2nd.  The 
constitutional  disturbance  is  always  very  severe  for  so  slight  a  dis- 
ease, and  assumes  the  same  character  of  speedy  depression  that 
we  observe  in  erysipelas.  3rd.  The  inflammation  of  the  affected 
finger  is  invariably  diffuse,  never  being  bounded  by  adhesion,  but 
always  tending  to  terminate  in  suppuration  and  sloughing.  4th. 
So  soon  as  the  disease  spreads  beyond  the  affected  finger,  or  to 
the  back  of  the  hand,  it  assumes  a  distinctly  erysipelatous 
appearance  and  character. 

However  this  may  be,  it  is  evidently  a  low  type  of  inflamma- 
tion, and  observation  has  fully  established  the  fact  that  it  rarely, 
if  ever,  occurs  in  persons  of  a  sound  constitution.  The  exciting 
causes  are  frequently  very  obscure.  In  some  instances,  it  can  be 
traced  to  a  blow,  puncture,  or  sudden  change  of  temperature, 
while,  in  other  cases,  no  apparent  cause  exists.  The  disease, 
sometimes,  occurs  as  an  epidemic. 

Symptoms. — In  the  more  mild  and  superficial  forms  of  whit- 
low, the  first  indication  of  the  existence  of  the  disease  is  a  burn- 
ing pain,  with  slight  swelling  and  dusky  redness  around  the  matrix 
of  the  nail.  In  the  course  of  a  few  hours,  however,  the  parts 
become  tensive,  throbbing  and  exquisitely  painful,  the  constitu- 
tional symptoms  being  more  or  less  marked.  Two  or  three  days 
subsequent  to  the  manifestation  of  these  phenomena,  pus  forms 
around  and  beneath  the  nail,  the  posterior  extremity  of  which 
becomes  elevated  and  the  whole  nail  eventually  loosened.  The 
entire  finger  is  now  considerably  inflamed,  while  the  greater  part 
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of  the  hand  is  swollen,  hot  and  painful.  The  lymphatics  of  the 
*  arm  usually  participate,  to  a  greater  or  less  extent,  in  the  inflam- 
mation, as  evinced  by  the  presence  of  a  reddish  line  extending  up 
the  limb,  frequently  as  far  as  the  axilla.  In  this  variety  the  skin 
and  cellular  tissue  are  the  textures  principally  implicated. 

In  the  more  severe  cases,  in  which  the  deeper  structures,  as 
the  tendons,  periosteum  and  bone  become  invaded,  the  pain  is  of 
the  most  intense  character,  depriving  the  patient  of  rest  and 
sleep  for  several  successive  days  and  nights.  The  pain,  however, 
is  not  confined  exclusively  to  the  finger,  but  extends  to  the 
elbow,  and  even  along  the  entire  length  of  the  arm.  The  swell- 
ing often  becomes  enormous,  the  finger  and  hand  presenting  a 
puffy,  erysipelatous  appearance,  while  the  skin  is  tense,  dark  red 
and  oedematous.  Pus  is  rapidly  generated  in  the  cellular  tissue, 
sheaths  of  the  tendons,  and  beneath  the  periosteum,  while  the 
bone  itself  becomes  necrosed,  destroying,  perhaps,  the  whole 
phalanx,  and  in  some  instances  the  entire  finger.  From  the  ulcer 
thus  formed,  fungous  granulations  subsequently  appear,  giving 
the  affection  a  character  resembling  certain  forms  of  malignant 
disease. 

The  constitutional  symptoms  are  correspondingly  severe,  the 
pulse  being  strong  and  frequent,  face  flushed,  extreme  thirst, 
loss  of  appetite,  tensive  or  lancinating  pain  in  the  head,  back 
and  limbs,  while  in  some  cases  there  is  more  or  less  delirium. 

Prognosis. — In  the  first  variety,  especially  if  early  subjected 
to  appropriate  treatment,  a  favorable  prognosis  can  usually  be 
given.  In  the  second  variety,  however,  the  surgeon  should  be 
particularly  guarded  respecting  his  promises  to  effect  a  perfect 
cure,  provided  the  pus  has  been  permitted  to  burrow  in  different 
directions,  without  being  evacuated,  until  after  necrosis  has 
occurred. 

Treatment. — The  remedies  that  have  been  of  most  service  in 
the  treatment  of  this  affection  are  Alumina,  Anthracin,  Apis 
met.,  Arsenicum,  Hepar  suiph.,  Mercurius,  Phytolacca, 
JVilrieum  acidum,  Silicea,  Graphites,  Rhus  fox.,  Sulphur, 
Carbo  veg.,  Calendula. 

Alumina  is  valuable  in  the  first  stage  of  the  affection,  when 
there  is  present  a  sensation  of  burning  and  stinging,  with  slight 
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redness  and  swelling  on  the  extremity  of  the  finger.  It  may  be 
used  both  internally  and  locally,  by  moistening  the  powder  with 
honey  or  simple  syrup,  and  applying  it  to  the  affected  surface, 
renewing  from  time  to  time,  as  circumstances  require. 

Anthracin^  when  the  burning  is  intense,  with  suppuration, 
and  when  Arsenicum  has  yielded  no  relief. 

Hepar  sulph.  is  also  beneficial  in  the  early  stage,  when  the 
disease  is  superficial,  pain  severe,  and  the  abscess  forming  under 
the  nail,  the  pain  shooting  up  to  the  external  condyle.  It  allays 
the  swelling,  removes  the  numbness  and  stiffness  from  the  fingers, 
relieves  pain,  and  hastens  the  formation  of  pus.  After  the  pus 
is  evacuated,  Hepar  and  Silicea,  given  alone,  or  in  alternation, 
will  effect  a  cure.  When  the  abscess  is  slow  to  point,  these  rem- 
edies will  expedite  the  process. 

Arsenicum  is  of  service  in  the  later  stages,  when  the  part 
assumes  a  bluish  red  appearance,  with  intense,  burning  pain, 
stiffness  and  rigidity  of  the  joints,  the  parts  assuming  the  char- 
acteristics of  gangrenous  inflammation,  the  pus  being  sanious 
and  ichorous. 

Mercuriusy  when  the  pains  become  intolerable  at  night,  with 
intense  aching  and  burning  under  the  finger  nail,  accompanied 
with  hardness  of  the  surrounding  tissues,  with  slow  and  tardy 
suppuration. 

Phytolacca  is  recommended  when  the  disease  is  located  in  the 
palm  of  the  hand,  the  pains  being  sharp,  darting  and  passing 
through  to  the  back  of  the  hand,  and  extending  up  the  arm. 

Silicea  is  one  of  the  most  valuable  remedies  in  this  affection, 
when  the  bones  are  implicated,  parts' swollen,  intensely  red,  and 
unshapely,  exceedingly  sensitive  to  the  touch,  pains  severe,  and 
extending  over  the  whole  forearm,  and  sometimes  to  the  axilla, 
the  whole  site  of  the  nail  being  covered  with  fleshy  excrescences. 

Sulphur  is  indicated  when  there  is  coldness  of  the  fingers, 
joints  red  and  stiff,  the  finger  appearing  dead  and  shriveled,  with 
darting,  tearing  pains,  especially  when  the  patient  possesses  a 
psoric  diathesis.  If  the  pain  and  swelling  continue,  and  sup- 
puration threatens,  Hepar  and  Silicea  may  be  advantageously 
given. 

9 — VOL.  ri. 
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Carboveg.,  if  the  parts  look  black  and  angry,  with  burning, 
tearing  and  throbbing  pain,  with  tendency  to  suppuration.  Sepia, 
for  contraction  of  the  finger  with  violent,  stinging  and  beating 
pain  ;  Ledum,  if  the  disease  arise  from  a  puncture  ;  Calendula 
always  as  a  lotion  when  suppuration  has  taken  place ;  Symphy- 
tum, when  the  bone  is  involved  in  the  morbid  process. 

Nitric  Acid,,  abortive  treatment. — An  interesting  mono- 
graph, written  by  Dr.  J.  Hirsch,  of  Prague,  on  the  speedy  cure 
of  Whitlows  by  Nitric  Acid,*  says  :  that  "  Nitric  acid  is  to  be 
considered  as  purely  specific  in  the  cure  of  whitlow,"  and 
instances  several  cases  cured  by  this  remedy.  The  manner  of 
using  it  is  to  apply  the  concentrated  acid  to  the  inflamed  part  by 
means  of  a  thin  slip  of  wood,  as  thick  as  a  moderately  strong 
knitting-needle,  or  a  common  match  may  be  used  after  removing 
its  head,  or  a  camel's  hair  pencil ;  dip  it  into  the  glass  bottle 
containing  the  acid,  then  smear  the  inflamed  reddened  spot 
slowly  and  lightly  in  its  whole  circuit.  This  can  only  be  done  by 
frequent  applications  of  the  acid,  and  should  it  happen  that  the 
patient,  during  the  application,  complains  of  a  biting  itching  or 
burning,  or  the  limits  of  the  inflammation  marked  by  the  redness 
have  been  transgressed,  a  momentary  plunge  of  the  finger  into 
cold  water  will  instantly  remove  the  suffering.  When  the  inflamed 
parts  have  been  properly  and  frequently  smeared,  a  bright  yellow 
color  usually  shows  itself  on  the  portion  of  skin  treated  with  the 
acid.  The  finger  is  then  to  be  bound  up  very  gently  with  a  linen 
rag.  If  the  skin  is  tender,  one  or  two  applications  will  suffice  to 
regulate  the  disorder  ;  if  the  skin  is  hard  and  tough,  repeated 
applications  will  have  to  be  made.  If  the  whitlow  be  caused  by 
a  splinter  of  wood  or  other  substance  driven  under  the  nail,  the 
foreign  body  must  first  be  removed  in  all  cases. 

If  the  disease  be  severe,  or  of  the  higher  degree,  and  pus  has 
already  formed  and  collected  in  considerable  quantities,  the  first 
thing  to  be  done  is  to. open  the  abscesses  already  formed.  This 
may  be  effected  without  pain  by  the  use  of  local  anaesthesia 
and  Dr.  Bigelow's  "  spray  producer,"  as  recommended  on  page 
147,  vol.  1.  The  vitality  of  the  tissues  being  temporarily  destroyed 

*  British  Journal  of  Homoeopathy,  vol.  21,  page  218. 
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before  making  the  incision.  After  the  pus  has  been  entirely 
discharged,  the  finger  should  be  bathed  for  ten  or  fifteen  min- 
utes in  a  vessel  filled  with  about  12  ounces  of  tepid  water,  to 
which  has  been  added  10  or  15  drops  of  a  saturated  solution  of 
caustic  potash,  repeating  the  bath  the  two  first  days  three  times 
within  the  24  hours,  as  the  pus  diminishes ;  the  bath  after  this 
period,  may  be  proportionately  diminished  in  frequency.  After 
each  bath  the  finger  is  carefully  dried  and  bound  with  a  linen 
bandage  thinly  smeared  with  any  common  animal  grease.  Sili- 
cea,  Calcarea  and  Sulphur,  hold  the  first  rank  as  specific  rem- 
edies ;  the  practitioner  selecting  the  one  particularly  indicated  for 
the  individual  case. 

Where  the  discharge  of  pus  is  profuse  I  have  derived  much  ben- 
efit from  sprinkling  the  part  with  Hepar  sulph.  2nd,  two  or 
three  times  a  day. 

Rhigolene. — The  atomizing  of  this  hydro-carbon,  through  Dr. 
Bigelow's  apparatus,  as  described  on  page  148,  vol,  1,  upon  the 
inflamed  part,  at  the  beginning  of  the  disease,  has  produced  in 
my  hands  the  most  beneficial  results  ;  the  intensity  of  cold  tem- 
porarily constringing  the  blood  vessels  and  impeding  circula- 
tion to  an  extent  sufficient  to  check  the  disorder  in  its  incipiency. 
If  the  disease  is  seen  at  the  beginning  and  before  the  inflamma- 
tion has  become  too  extensive,  three  or  four  applications  of  ten 
minutes  interval,  and  each  application  being  continued  twelve  or 
fifteen  seconds,  or  until  the  skin  turns  white  under  the  action  of  the 
remedy,  has,  in  my  hands,  often  broken  up  the  disease  ;  the  parts 
soon  being  restored  to  their  normal  functions. 

Surgical  interference. — If  the  disease  is  seen  too  late  to  use 
the  abortive  treatment  successfully,  or  if  in  spite  of  treatment 
it  has  run  into  the  second  stage,  the  early  evacuation  of  pus  and 
free  division  of  the  tissues  is  required  so  as  to  prevent  the  inflam- 
mation from  spreading  and  involving  neighboring  tissues.  By 
"  early  evacuation,"  I  mean  its  evacuation  by  incision  within 
forty-eight  hours  after  the  first  positive  evidence  of  the  existence 
of  the  disease.  The  incision  should  be  made  by  a  scalpel,  divid- 
ing freely  the  theca  and  tendon  to  the  bone,  and  extending  the 
whole  length  of  the  phalanx  affected.     If  more  than  one  phalanx 
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is  diseased,  another  incision  will  have  to  be  made  ;  the  incisions 
corresponding  in  number  to  the  phalanges  involved  in  the  morbid 
process.  In  making  the  incision  caution  must  be  used  that  it 
does  not  cross  the  joint,  dividing  the  capsular  ligament  in  its 
course  ;  if  so,  inflammation  of  the  joint  will  set  up  with  a  prob- 
able loss  of  the  articulation  and  permanent  stiffness  of  the  finger. 
The  incision  should  be  made  lengthwise  and  along  the  centre  of 
the  finger,  so  as  not  to  divide  the  artery  and  nerve  that  runs  along 
its  side.  If  the  patient  is  timid  and  dreads  the  pain  that  pro- 
ceeds from  the  use  of  the  knife,  the  vitality  of  the  part  may  be 
temporarily  blunted  by  the  use  of  the  rhigolene  spray,  as  previ- 
ously explained,  or  anaesthetics  may  be  administered  as  recom- 
mended on  page  141,  vol.  1.  The  relief  experienced  after  the 
operation,  is  generally  great  and  speedy,  and  often  a  full  night's 
repose  is  enjoyed  after  the  operation,  the  first,  it  may  be,  since  the 
commencement  of  the  disease.  After  evacuating  the  pus  I  have 
been  in  the  habit  of  applying  warm  poultices  of  slippery  elm  bark 
moistened  in  a  lotion  of  Calendula  water  until  the  parts  have  been 
thoroughly  cleansed ;  afterwards  bathing  the  sore,  morning  and 
evening,  with  castilesoap  and  water,  and  dressing  with  Calendula 
lotion  in  the  interim,  as  recommended  in  ordinary  abscess.  The 
internal  treatment  will  be  continued  as  before  advised,  selecting 
from  among  the  remedies  given,  the  one  most;  indicated.  Caries 
of  the  phalanges  is  frequently  the  result  of  badly  treated  par- 
onychia, and  cases  sometimes  occur  in  which  the  practitioner  is  not 
consulted  until  poi'tions  of  the  fibrous  and  tendinous  structures, 
and  the  bones  themselves  become  necrosed  from  long  continued 
inflammation.  In  such  cases  the  surgeon  should  remove  the  dead 
tendons  and  separated  portions  of  bone,  rather  than  amputate  the 
diseased  finger.  Even  when  the  whole  of  the  distal  extremity  of 
the  finger  is  dead,  resection  may  be  performed  successfully,  and 
the  end  of  the  finger  when  saved,  even  though  not  perfect  in  its 
formation,  will  be  of  great  service  to  the  patient  in  after  life. 
It  has  been  proven  that  the  periosteum  in  such  cases  will  repro- 
duce the  bone  that  is  lost  if  the  after  treatment  be  properly  con- 
ducted. I  have  had  most  success  in  such  cases  by  the  use  of 
Rut  a  and  Hypericum  lotions  applied  locally  ;  the  remedy  being 
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also  taken  internally.  By  this  means  I  have  succeeded  in  a  num- 
ber of  cases  in  restoring  both  joint  and  phalanx  that  seemed  at 
first  blush  to  be  hopelessly  lost. 


CHAPTER  IV. 
TOE  NAIL  ULCER. 


This  distressing  disease  of  the  foot,  assumes  the  form  of  the 
irritable  ulcer,  and  is  found  on  the  inner  and  sometimes  also  on 
the  outer  side  of  the  flesh  adjoining  the  nail  of  the  great  toe. 
This  ulcer  is  the  result  of  inflammatory  action  developed  in  the 
part  by  an  accidental  bruise,  the  wearing  of  a  tight  boot,  etc. 
In  consequence  of  the  inflammation,  the  skin  swells  and  rises 
over  the  side  or  end  of  the  nail,  which  gives  it  the  appearance  of 
being  buried  in,  or  growing  into  the  flesh.  This,  however,  seldom 
takes  place,  it  being  extremely  rare  that  its  origin  is  attributed 
to  the  incurving  of  the  nail,  as  compared  with  the  puffing  of  the 
skin  in  consequence  of  inflammatory  action. 

As  the  inflammation  increases  the  soft  tissues  distend,  the 
cuticle  breaks,  and  an  ulcer  is  formed  of  the  irritable  variety,  the 
suffering  being  considerable  and  kept  up  by  the  continued  irrita- 
tion of  the  edge  of  the  nail.  Sometimes  the  whole  toe  inflames, 
followed  by  suppuration  and  ulceration  at  different  points  about 
the  nail,  from  which  shoot  forth  fungous  growths  that  are  exceed- 
ingly painful  and  tender  while  walking ;  at  other  times  the 
inflammation  travels  around  the  root  of  the  nail  and  involves  its 
matrix,  producing  a  species  of  onychia.  When  the  inflamma- 
tion extends  to  the  bone,  caries  takes  place,  followed  by  destruc- 
tion of  the  phalanx,  as  has  been  pointed  out  in  paronychia  of 
the  fingers. 

Prognosis. — In  forming  a  prognosis  of  this  affection,  we 
•should  be  cautious  in  expressing  the  opinion  that  it  will  get  well 
without  the  removal  of  the  nail,  although  sometimes  such  may  be 
the  result  under  careful  and  judicious  treatment. 
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Treatment. — This  affection  being  altogether  a  local  one, 
occurring  in  most  cases,  it  is  true,  in  an  unhealthy  constitution, 
the  proper  plan  of  treatment  will  be  to  use  both  local  and  general 
means  in  establishing  the  cure. 

Palliative  Treatment. — If  the  toe  is  in  an  inflamed  and 
irritable  condition  and  it  is  found  unnecessary  to  remove  the 
nail,  the  foot  should  first  be  elevated  and  covered  with  a  warm 
poultice  of  slippery  elm  bark  saturated  in  Hypericum  or  Calen- 
dula water,  or  cloths  dipped  in  the  lotion  for  two  or  three  days, 
so  as  to  relax  the  tissues  and  relieve  the  inflammation,  and  give 
internally  Phosphoric  acid  or  SiUcea,  until  the  soreness  and 
irritation  has  considerably  abated.  This  will  be  accomplished 
generally  in  two  or  three  days.  Then  scrape  the  top  of  the  nail 
tolerably  thin  and  place  a  light  packing  of  lint  or  charpie  under 
the  edge  of  the  nail  to  lift  it  above  the  sore ;  or,  place  a  very 
small  compress  over  the  part  swollen  and  fasten  it  down  by  a 
small  strip  of  adhesive  plaster  carried  around  the  toe  and  over 
its  side,  so  as  to  force  the  flesh  off  the  nail,  as  recommended  by 
Dr.  Meigs,  of  Philadelphia.*  An  excellent  plan  is  to  cut  a  small 
narrow  strip  of  tin,  turn  over  its  edge  so  as  to  hook  it  under  the 
nail,  and  then  carry  the  piece  over  the  nail  and  the  edge  of  the 
toe,  and  fasten  by  a  narrow  strip  of  adhesive  plaster.  I  have 
frequently  succeeded  in  this  way  of  getting  rid  of  this  trouble- 
some affection  when  all  other  means  failed.  As  the  nail  grows 
in  length  it  should  be  trimmed  only  at  the  end,  leaving  the  sidea 
intact  to  push  back  the  fleshy  tissue,  whose  tendency  is  to  grow 
over  the  edges  and  continually  to  reproduce  the  very  evil  you  are 
seeking  to  cure. 

Radical  treatment  is  best  effected  by  the  removal  of  the 
offending  nail,  an  operation  which,  before  the  introduction  of 
anaesthesia,  was  looked  upon  as  exceedingly  painful,  but  which 
can  now  be  performed  without  the  patient  being  conscious  of  its 

*  Dr,  Hornby,  of  Poughkeepsie,  New  York,  thus  writes:  "Several 
very  aggravated  cases  of  whitlow  have  been  treated  by  me  with  Mercury 
Hepar  and  Sulphur ,  all  of  middle  decimal  dilutions  and  with  success.  I 
have  also  frequently  applied  with  benefit  a  poultice  of  bread  crumbs, 
saturated  with  a  solution  of  Bicarb  of  Potash  dissolved  in  water,  in  the 
proportion  of  a  drachm  to  the  ounce." 
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removal.  -This  may  be  accomplished  by  creating  perfect  anaes- 
thesia, in  the  manner  heretofore  described  while  treating  on  that 
subject,  and  by  the  use  of  a  pair  of  sharp-pointed  scissors,  one 
blade  of  which  is  thrust  under  the  nail  throughout  its  whole 
lengths  and  divide  it  in  the  centre ;  then  seize  each  half  of  the 
nail  at  its  base,  and  twist  them  out  in  turn,  taking  the  precaution 
to  remove  that  part  first  which  has  been  the  cause  of  the  trouble ; 
after  the  slight  hemorrhage  has  been  checked  by  applications  of 
cold  water,  cauterize  the  entire  matrix  from  which  the  nail  grows, 
then  cover  the  part  with  a  pledget  of  lint  saturated  in  Hyper- 
icum or  Calendula  water,  and  apply  temporary  dressings  to 
preserve  the  lint  in  situ,  and  treat  the  sore  as  a  simple  ulcer. 
It  will  heal  in  ten  or  twelve  days,  and  the  patient  be  radically 
cured.  If  the  evulsion  be  not  thoroughly  done  and  the  matrix 
carefully  cicatrized,  a  new  nail  will  be  liable  to  reproduce  the 
disorder. 

If  the  patient  is  averse  to  having  perfect  angesthesia  produced, 
local  anaesthesia  may  be  employed  by  the  use  of  rhigolene,  as 
advised  under  that  head,  and  the  operation  be  proceeded  with  as 
recommended.  I  have  frequently  used  this  latter  method  with 
the  most  satisfactory  results  It  is  highly  important  to  carry 
this  process  to  a  complete  benumbing  of  the  part  before  the 
removal  of  the  nail  is  attempted. 

Dr.  Grilmant  proposes  a  simple  and  immediate  cure  for  this 
affection  by  heating  a  piece  of  tallow  in  a  spoon  over  the  flame 
of  a  spirit  lamp,  and  then  pouring  a  few  drops  over  the  granu- 
lations. It  was  tried  in  the  case  of  a  young  lady  who  was  unable 
to  wear  a  shoe  for  months  with  almost  magical  effect.  Pain  and 
tenderness  were  relieved  at  once,  the  granulations  in  a  few  days 
disappeared,  the  diseased  parts  became  dry  and  destitute  of 
feeling,  and  the  edge  of  the  nail  became  so  exposed  as  to  admit 
of  its  being  pared  away  without  inconvenience.  The  cure  was 
complete,  and' the  disease  never  returned. 

Nitric  acid. — The  process  of  treating  this  disease  by  nitric 
acid,  as  advised  under  the  head  of  Whitlow,  appears  to  me  to 
possess  advantages  equal  to  any  of  the  methods  hitherto  described, 

t  Boston  Medical  and  Surgical  Journal,  December,  1859. 
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and  I  can  see  no  good  reason  why  it  may  not  be  satisfactorily 
adopted  in  the  cure  of  this  disorder,  especially  in  those  cases 
where  the  nail  does  not  protrude  into  and  irritate  the  flesh. 

Perchloride  of  iron  has  been  recommended  by  M.  Wahn,  and 
its  application  consists  in  stuffing  the  powdered  perchloride 
between  the  edge  of  the  nail  and  the  ulcer.  The  sensibility  is 
first  considerably  augmented  by  the  proress,  but  in  a  few  minutes 
all  pain  is  removed  and  the  diseased  part  becomes  as  hard  as 
wood. 

Inverted  toe  nail. — This  affection  is  caused  by  the  ingrowing 
of  the  nail  into  the  soft  structures  of  the  toe,  and  is  generally 
brought  about  by  cutting  the  nails  too  close  at  the^  sides  and 
round  the  corners,  which  causes  that  part  of  the  nail  to  grow 
faster  and  penetrate  the  flesh.  Its  treatment  will  be  the  same  as 
previously  recommended  in  the  preceding  article.  It  has  been 
recommended  to  pare  away  the  soft  structures  corresponding  with 
the  projecting  nail,  and  thus  permit  the  nail  to  grow  without 
resistance,  and  consequent  relief  of  all  preceding  symptoms. 

Bunion, — This  is  a  swelling  implicating  the  first  joint  of  the 
great  or  little  toe,  produced  by  pressure  or  other  cause,  effecting 
a  change  in  the  position  of  the  joint.     The  integuments  over  the 
Fig.  246.  joint  become  enlarged  and  thickened;  the 

great  toe,  if  that  is  the  articulation  af- 
fected, becomes  distorted  in  position,  point- 
ing obliquely  across  the  other  toes,  leaving 
the  shoe  to  press  upon  the  joint.  This 
angle  being  constantly  pressed  upon  by  the 
boot,  becomes  irritated,  and,  for  its  pro- 
tection, the  bursa  of  the  joint  becomes 
enlarged,  or  an  adventitious  one  forms. 
From  time  to  time  the  bursa  and  projecting 
point  become  irritated  and  sinflamed,  and 
the  morbid  action,  thus  set  up,  increases 
until  it  becomes  a  disease  of  more  or  less 
magnitude.  In  advanced  life,  the  synovial  membranes  of  the  joint 
become  distorted  and  secrete  less  fluid  than  in  a  healthy  state ;  in 
a  short  time  they  become  stiff,  painful,  and  partially  anchy- 
losed ;  the  skin  thickens  over  the  surface,  and  is  studded  with 
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clusters  of  small  superficial  corns ;  the  bursa  becomes  enlarged ; 
the  effused  fluid  produces  swelling  over  the  joint ;  pain  increases  ; 
suppuration  ensues,  and  caries  of  the  bones  or  exfoliation  of  the 
joint  may  take  place. 

Treatment. — The  first  thing  to  be  attended  to  in  the  begin- 
ning of  this  affection,  is  to  change  the  direction  of  the  toe,  by 
wearing  properly-made  boots.  To  remedy  the  faulty  position  of 
the  toe  it  has  been  recommended  to  divide  the  external  lateral 
ligament  of  the  metacarpo-phalangeal  articulation,  or  the  tendon 
of  the  adductor  pollicis,  or  the  inner  head  of  the  flexor  brevis 
pollicis,  the  toe,  when  restored  to  its  position,  being  for  a  time 
kept  fixed  upon  an  under  splint.  Pressure  upon  the  bunion  may 
be  prevented,  by  wearing  over  it  a  circular  piece  of  amadon 
spread  with  soap  plaster,  and  perforated  in  the  centre  with  an 
aperture  corresponding' with  the  size  of  the  tumor.  If  accidental 
inflammation  be  excited  in  the  part,  it  may  be  allayed  by  the  use 
of  Rhus,  JRuta  or  Hypericum  lotions  applied  by  means  of  a 
compress  laid  over  the  part  and  retained  by  a  roller.  If  the  bursa 
is  thickened,  tender  and  inflamed,  after  the  subsidence  of  the 
inflammation,  it  may  be  painted  with  Iodine  or  a  weak  solution 
of  Nitric  acidM 

Dr.  Hornby,  of  Poughkeepsie,-  New  York,  reports  having 
cured  a  severe  case  of  bunion  of  the  great  toe  with  Sepia  30th. 

Arnica  is  appropriate  when  the  swelling  and  pain  result  from 
a  blow  or  constant  friction  of  the  part. 

Hypericum,  when  the  pain  is  exceedingly  severe  and  of  a 
grinding  character,  as  if  the  parts  were  being  torn  asunder. 

Graphites,  in  chronic  enlargement  of  the  bursas,  with  redness 
of  the  surrounding  parts,  and  attended  with  itching.  </2garicus 
is  also  recommended  for  this  latter  symptom. 

JRuta  is  valuable  when  the  pain  is  dull,  heavy  and  continuous, 
as  if  it  were  being  squeezed  or  pressed  upon  by  a  heavy  weight. 

Hepar,  Mercury  and  Silicea,  when  there  is  a  tendency  to 
suppuration ;  Bryonia,  when  the  pain  is  shooting  and  aggra- 
vated by  motion.  Lycopodium  may  also  prove  serviceable  under 
these  circumstances. 
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INJURIES    OF    REGIONS, 


CHAPTER  I. 

INJURIES  OP  THE  HEAD. 


The  importance  attached  to  injuries  of  the  head  is  not  due  so 
much  to  the  special  considerations  connected  with  the  mere  injury 
of  the  scalp  and  cranium,  but  rather  to  the  effects  that  are  pro- 
duced as  the  result  of  the  implication  of  the  brain  and  its  mem- 
branes, in  many  cases  directly,  and  in  others  indirectly,  owing  to 
the  close  connection  that  exists  between  the  actions  that  occur 
between  the  external  and  internal  structures  m  the  head.  -  In 
consequence  of  this  tendency  to  cerebral  complication,  it  is  of 
the  first  moment  in  practice  to  study  these  injuries  as  a  whole, 
and  with  special  regard  to  those  affections  of  the  brain  produced 
by  them ;  and  from^  which  the  injury  of  the  scalp  and  fracture  of 
the  cranium  derive  the  greater  part  of  their  importance.  It  is 
therefore  necessary,  in  the  first  instance,  to  be  acquainted  with 
the  nature  and  treatment  of  the  principal  forms  of  cerebral  affec- 
tion that  supervene  upon  these  accidents,  before  we  proceed  to 
study  the  special  nature  and  peculiar  modifications  of  treatment 
required  by  the  conditions  that  occasion  them. 

§1.-CEREBRAL  DISTURBANCE. 

There  are  two  principal  states  of  functional  disturbance  arising 
from  the  injuries  to  which  the  brain  is  subject,  viz :  concussion 
and  compression;  either  of  these  may  be  followed  by,  or  be 
complicated   with,   inflammatory   actions  of  various  kinds,  that 
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derive  much  of  their  peculiar  characteristics  from  the  condition 
with  which  they  are  associated,  and  from  the  injury  by  which  they 
are  occasioned. 

Concussion,  or  stunning,  appears  to  be  a  shock  communicated 
to  the  nervous  system  from  the  application  of  such  external  vio- 
lence as  will  produce  commotion  of  the  substance  of  the  brain,  or 
interfere  with  the  circulation  through  it ;  in  consequence  of  which 
its  functions  become  temporarily  suspended,  usually  in  a  slight 
and  transitory  degree,  but  occasionally  to  such  an  extent  that  the, 
patient  does  not  rally  for  many  hours  from  the  depressed  state 
into  which  he  is  thrown,  and,  perhaps,  sinks  without  recovery. 
In  those  cases,  in  which  death  immediately  results  from  the 
continuance  and  severity  of  the  concussion,  either  no  lesion  at  all 
may  be  found  in  the  cerebral  substance,  or  it  may  have  been  ren- 
dered so  soft,  or  semi-diffluent,  by  the  shock  to  which  it  has  been 
subjected,  as  to  be  evidently  incompatible  with  life,  even  though  no 
distinct  rupture  erf  its  substance  seems  to  have  occurred.  In  other 
cases,  again,  more  serious  injury,  such  as  its  rupture,  may  have 
taken  place. 

Symptoms. — In  the  slighter  cases  of  concussion — that  degree, 
indeed,  which  invariably  accompanies  any  severe  injury  of  the 
head — the  surface  becomes  pale  and  cold ;  the  sufferer  is  motion- 
less and  insensible,  or  only  answers  when  spoken  to  in  a  loud 
voice,  relapsing  again  into  speedy  insensibility,  or,  rather,  semi- 
consciousness ;  the  pulse  is  feeble,  the  pupils  contracted,  and  the 
sphincters  usually  relaxed ;  the  limbs  are  flaccid,  and  muscular 
power  is  lost.  After  continuing  in  this  condition,  which  is  the 
first  stage  of  concussion,  for  a  few  minutes,  or  hours,  according  to 
the  severity  of  the  shock,  the  second  stage  comes  on,  the  circulation 
gradually,  re-establishing  itself,  the  pulse  becoming  fuller,  and  the 
surf  ace  warmer.  About  this  time  the  patient  very  commonly  vomits; 
the  straining,  accompanying  this  effort,  appears  to  be  of  service 
in  stimulating  the  heart's  action,  and  driving  the  blood  with  more 
vigor  to  the  paralyzed  brain,  thus  tending  to  restore  its  functions ; 
and  we  accordingly  find  that,  after  vomiting  has  occurred,  the 
patient  quickly  rallies.  In  the  more  severe  cases,  the  symptoms 
that  have  just  been  named  are  so  strongly  marked  the  patient 
appears  to  be  moribund ;  there  is  complete  prostration  of  all  nor- 
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V0U8  and  physical  power;  the  surface  being  cold  and  death-like, 
the  eyes  glassy,  the  pupils  either  contracted  or  widely  dilated, 
the  pulse  scarcely  perceptible  and  intermittent.  The  patient  may 
be  in  this  state  for  hours,  recovery  being  slow,  and  the  concussion 
merging  into  some  other,  and,  perhaps,  more  serious  affection  of 
the  nervous  centers,  or,  indeed,  in  some  cases,  speedily  terminat- 
ing in  death,  apparently  by  failure  of  the  heart's  action. 

The  terminations  of  concussion  are  various.  We  have 
already  seen  that  in  some  cases  this  affection  may  speedily  give 
way  to  recovery,  although  slight  headache,  some  degree  of  giddi- 
ness, confusion  of  thought,  and  inaptitude  for  mental  occupa- 
tion, may  last  for  a  few  days  before  the  mental  powers  are  com- 
pletely re-established.  In  other  cases  again,  the  concussion  may 
rapidly  terminate  in  the  patient's  death,  but  between  these  condi- 
tions there  are  several  intermediate  states.  Thus  the  recovery 
may  be  complete,  but  a  permanently  irritable  state  of  the  brain 
may  be  left,  the  patient  though  capable  of  the  ordinary  duties  of 
life,  becoming  readily  excited  by  slight  excesses  in  diet  or  in  the 
use  of  stimulants,  or  by  mental  emotion,  though  not  of  an  inor- 
dinate intensity.  Those  individuals  suffering  from  a  pretema- 
turally  irritable  brain,  frequently  die  suddenly  in  the  course  of  a 
few  months,  or  a  year  or  two,  after  the  receipt  of  the  injury. 

In  other  cases  the  recovery  continues  to  be  incomplete,  although 
the  patient  may  be  able  to  follow  his  ordinary  occupation ;  but 
yet  his  state  is  a  precarious  one,  the  brain  being  particularly  liable 
to  the  occurrence  of  inflammatory  disease.  In  such  cases,  there 
is  frequently  a  certain  degree  of  impairment  of  mental  power, 
the  memory  either  failing  generally  or  in  certain  important  points, 
as  with  reference  to  dates,  places,  persons,  or  language.  The 
speech  is  perhaps  indistinct  and  stuttering.  Amaurosis  of  one  or 
both  eyes,  with  perhaps  squinting  or  paralysis  of  the  eyelid. 
The  hearing  may  be  impaired,  or  noises  of  various  kinds  set  up 
in  the  ears.  There  may  be  diminution  or  loss  of  muscular  or 
virile  power,  especially  in  those  cases  in  which  the  injury  has  been 
inflicted  on  the  back  of  the  head.  For  these  symptoms  to  occur, 
it  is  by  no  means  necessary  that  the  local  injury  be  severe.  In 
some  cases,  in  railroad  accidents  more  especially,  or  in  falls  from 
a  hight,  the  whole  nervous  system  seems  to  be  jarred  and  con- 
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cussed  without  any  apparent  internal  injury  of  the  head.  At  first 
the  symptoms  are  but  slight  and  the  patient  congratulates  himself 
on  his  escape,  but  gradually  impairment  of  nervous  power,  mani- 
festing itself  in  one  or  the  other  of  the  ways'  just  mentioned, 
comes  on,  and  the  health  continues  broken  through  life. 

In  other  cases  again,  the  symptoms  of  concussion  may  gradu- 
ally terminate  in  those  of  compression,  and  not  infrequently  the 
reaction  that  comes  on,  passing  beyond  the  bounds  that  are  neces- 
sary for  the  re- establishment  of  the  healthy  functions  of  the 
brain,  terminates  in  an  inflammatory  condition  of  this  organ. 

Compression  of  the  brain  is  a  common  condition  in  injuries 
of  the  head,  arising  as  it*  does  from  a  great  variety  of  causes — 
from  pressure  of  a  portion  of  bone,  of  blood  extraVasated,  or 
pus  formed  within  the  cranium,  or  from  a  foreign  body  lodged 
there. 

Symptoms. — The  patient  lies  in  a  state  of  coma,  stupor  or 
lethargy,  being  paralyzed  more  or  less  completely  ;  heavy,  insen- 
sible, and  drowsy,  not  answering  when  spoken  to,  or  only  when 
addressed  in  a  loud  voice  and  shaken  perhaps  at  the  same  time. 
The  breathing  is  carried  on  slowly  and  deeply,  with  a  stertorous 
or  snoring  noise,  and  usually  with  a  peculiar  blowing  with  the 
lips  ;  one  or  both  pupils  are  dilated  ;  the  pulse  is  full,  often  slow  ; 
the  faeces  passing  involuntarily,  and  the  urine  not  uncommonly 
being  retained  ;  the  skin  may  be  cool,  but  in  many  cases,  on  the 
contrary,  is  rather  hot  and  perhaps  perspiring  ;  not  infrequently 
this  state  of  stupor  alternates  with  paroxysms  of  delirium,  or  of 
local  convulsive  action. 

This  state  of  coma  may  become  complicated  by  the  occurrence 
of  symptoms  of  inflammation ;  and  unless  the  cause  that  pro- 
duced the  compression  be  removed,  it  usually  terminates  speedily 
in  death,  the  patient  sinking  gradually  into  more  complete  uncon- 
sciousness, and  the  symptoms  suddenly  disappear. 

Diagnosis. — Though  the  diagnosis  between  compression  and 
concussion  may  have  been  sufliciently  well  indicated  in  the  pre- 
ceding description  of  each,  it  still  may  not  be  amiss  to  compare 
briefly  the^e  two  conditions.  Compression  of  the  br^in,  due  to 
-  whatever  cause,  is  to  be  distinguished  from  concussion  by  the 
fact  that  in  the  latter  the  respiration  is  feeble,  whereas  in  com- 
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pression  it  is  stertorous.  In  concussion  there  is  a  quick,  feeble 
pulse,  90  to  130  ;  in  compression  it  is  slow,  heavy  and  full.  In 
concussion  the  patient  may  be  partially  roused  for  a  moment 
by  loud  speaking  or  shaking,  but  in  compression  he  generally 
remains  wholly  unconscious.  In  concussion  the  skin  is  cool  and 
moist ;  in  compression  it  is  hot  and  perspiring.  In  concussion 
the  pupils  are  contracted ;  in  compression  they  are  dilated. 

It  is  sometimes  desirable  to  distinguish  drunkenness  from 
either  concussion  or  compression,  which  can  often  be  done  by 
instituting  a  careful  examination,  aided  by  the  odor  of  strong 
drink  proceeding  from  the  patient's  breath.  Either  of  the  two 
latter  conditions,  however,  may  exist  in  conjunction  with  drunk- 
enness, in  which  case  the  fact  is  to  be  ascertained  by  waiting 
sufficiently  long  for  the  effects  of  the  liquor  to  pass  off ;  after 
which  time,  if  the  patient  does  not  rally,  it  may  be  safely  con- 
cluded that  some  other  difficulty  is  present. 

Irritation  of  the  Brain  is  a  condition,  although  differing 
completely  from  concussion  or  compression,  not  infrequently 
complicates  these  states,  or  may  supervene  independently  of 
either,  upon  severe  injury  of  the  head.  It  appears  to  be  con- 
nected with  laceration  of  the  cerebral  substance. 

Symptoms. — The  patient  lies  in  a  state  of  semi-conscious- 
ness, unobservant  of  what  is  going  on  around  him,  unless  spoken 
to  or  otherwise  aroused.  He  does  not,  however,  lie  quietly,  but 
moans,  tosses  himself  about,  and  not  infrequently  curls  and 
twists  himself  forward,  with  his  back  bent,  and  his  knees  drawn 
up  towards  the  chest.  When  spoken  to,  he  answers  in  a  peevish, 
irritable  manner,  if  at  all,  frequently  frowning  and  distorting  his 
countenance,  and  being  evidently  pained  at  any  effort  to  fix  his 
attention.  He  is  occasionally  convulsed,  and,  at  other  times, 
seized  with  fits  of  violent  delirium,  shouting  and  screaming.  The 
pulse  is  usually xslow  and  feeble,  the  skin  cool,  and  the  face  pale, 
with  a  total  absence  of  all  signs  of  inflammation.  This  condi- 
tion generally  terminates  speedily  in  convulsions,  coma  and  death, 
unless  promptly  and  successfully  treated. 

Traumatic  Encephalitis. — Inflammation  of  the  brain  and 
its  membranes,  from  injury,  is  an  affection  of  great  importance 
and  frequency.     It  is  a  condition  that  is  especially  apt  to  super- 
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vene  in  all  injuries  of  the  head ;  though  the  liability  to  it  neces- 
sarily increases  with  the  severity  of  the  accident.  This  form  of 
inflammation  of  the  brain  and  its  membranes  may  set  in  with 
great  intensity  in  some  cases,  the  symptoms  of  phrenitis  being 
strongly  marked,  in  other  instances,  again,  it  gradually  creeps  on 
in  a  slow  and  insidious  manner,  not  attracting  attention  until  it 
has  given  rise  to  some  severe  and  ulterior  consequences,  as  effu- 
sion or  suppuration,  when  its  symptoms  become  so  nearly  identi- 
cal with  those  of  compression  and  of  irritation,  as  to  make  a 
diagnosis  of  the  patient's  -condition  rar  from  simple.  The  period 
at  which  inflammatory  symptoms  of  the  brain  may  manifest  them- 
selves, after  an  injury  of  the  head,  varies  greatly.  In  some 
instances  they  supervene  almost  instantly  on  the  patient  recov- 
ering from  the  effects  of  the  concussion,  the  reaction  of  this  state 
gradually  assuming  an  inflammatory  character.  In  other  cases  it 
is  not  till  the  lapse  of  several  days  that  inflammation  declares 
itself;  and,  again,  it  sometimes  happens  that  the  inflammatory 
action  does  not  exhibit  itself  for  weeks  or  even  months;  but  then, 
occurring  perhaps  under  the  influence  of  comparatively  trivial 
causes,  may  destroy  the  patient. 

Pathology. — After  death,  in  cases  of  traumatic  encephalitis, 
we  usually  find  both  the  brain  and  its  membranes  affected.  The 
arachnoid  is,  however,  the  structure  that  seems  to  suffer  most  in 
these  cases,  being  thickened  so  as  to  become  milky  and  semi- 
opaque.  Adherent  lymph  of  a  greenish-yellow  color,  and  opaque 
purulent  appearance,  is  seen  covering  one  or  both  hemispheres  of 
the  brain,  being  deposited  in  largest  quantity  at  the  seat  of  injury, 
and  not  infrequently  extending  across  and  into  its  fissures,  occu- 
pying especially  the  depressions  at  its  base.  The  vascularity  of 
the  brain  and  its  membranes  is  greatly  increased,  the  arachnoid 
being  reddened  in  patches,  and  the  vessels  of  the  piamater  becom- 
ing turgid  and  very  numerous,  forming  a  vascular  net-work  over 
the  surface  of  the  brain.  The  sinuses  are  also  distended  with 
blood,  the  cerebral  substance  exhibits  an  increase  in  the  number  of 
red  points,  so  as  often  to  present  a  somewhat  rosy  hue  ;  and  the 
ventricles  are  filled  with  a  reddish  semi- turbid  serum,  a  large 
quantity  of  which  is  effused  about  the  base  of  the  brain.  In 
some  of  the  more  advanced  cases,  inflammatory  softening  of  the 
cerebral  substance  may  occur. 
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Symptoms. — As  regards  the  symptoms  of  traumatic  enceph- 
alitis is  is  useless  to  endeavor  to  make  a  distinction  between 
inflammation  of  the  brain  and  its  membranes,  the  two  structures 
being  more  or  less  implicated  at  the  same  time.  The  most  prac- 
tical division  of  this  disease  following  injury,  is  into  the  acute  and 
the  chronic  or  sub-acute  encephalitis. 

Acute  Encephalitis  usually  comes  on  within  forty-eight 
hours  after  the  infliction  of  injury.  The  patient  complains  of 
severe,  constant,  and  increasing  pains  in  his  head,  the  scalp  is  hot, 
the  carotids  beat  forcibly,  the  pupils  are  contracted,  the  eyes  intol- 
erant of  light,  and  the  ears  of  noise ;  the  pulse  is  full,  vibrating 
and  bounding ;  and  wakefulness,  with  delirium,  usually  of  a  vio- 
lent character,  speedily  comes  on.  All  the  symptoms  of  severe 
constitutional  pyrexia  set  in  at  the  same  time. 

This  condition  may  often  be  conducted  to  a  favorable  termina- 
tion ;  still  the  symptoms  of  inflammation  may  merge  into  those 
of  compression ;  the  delirium  being  replaced,  partly  or  in  whole, 
by  a  state  of  stupor,  from  which  the  patient  is  aroused  with  diffi- 
culty, the  pupils  gradually  dilating,  the  breathing  becoming  heavy 
and  stertorous,  the  pulse  sometimes  continuing  with  its  former 
rapidity,  at  others  becoming  slow  and  oppressed.  The  skin  is  hot 
but  clammy,  the  patient  falls  into  a  dull,  heavy,  unconscious  state, 
.which  alternates  with  convulsive  twitchings  and  jerkings,  and  occa- 
sional delirious  outbreaks. 

As  death  approaches  the  sphincters  become  relaxed,  the  pulse- 
more  feeble,  the  surface  cooler,  and  the  coma  more  intense  and  con- 
tinuous, until  the  patient  sinks  from  exhaustion  and  compression, 
combined.  In  cases  such  as  these,  pus  may  be  found  upon  the  sur- 
face, or  within  the  substance  of  the  brain,  in  one  case  being  diffused,, 
in  the  other,  collected  into  a  more  or  less  distinctly  circumscribed, 
abscess.  In  other  cases  the  compression  appears  to  be  induced 
by  a  thick  layer  of  lymph  lying  upon  the  surface  of  the  brain,  or 
by  a  quantity  of  serous  fluid  being  poured  out  into  the  ventricles, 
about  the  base. 

Chronic,  or  sub-acute  Encephalitis,  is  the  most  interest- 
ing and  important  variety  of  inflammation  following  injuries  of 
the  head.     Ic  may  come  on  a  few  days  after  the  occurrence  of ' 
the  injury,  or  not  until  months  have  elapsed.     It  may  arise  from- 
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accidents  which  simply  implicate  the  skull,  as  well  as  from  those 
that  extend  their  direct  influence  to  the  brain  and  its  membranes. 
The  patient,  in  many  instances,  has  apparently  recovered  entirely 
from  the  accident,  though,  in  others,  it  will  be  found  that  some 
one  symptom  indicative  of  the  brooding  mischief  still  continues, 
such  as  headache,  impairment  of  sight  or  hearing.  Occasionally, 
the  coming  mischief  is  foreshadowed  by  an  unusual  degree  of  irri- 
tability of  temper,  by  loss  of  mental  vigor,  or  some  other  func- 
tional disturbance  of  the  brain.  In  such  cases  as  these  the  chronic 
encephalitis  may  suddenly  come  on,  ushered  in,  perhaps,  by  an 
aggravation  of  the  persistent  symptom,  or  by  the  occurrence  of 
an  epileptic  fit.  In  other  cases  again,  the  symptoms  set  in  sud- 
denly without  any  warning,  but  usually  with  much  intensity,  and 
speedily  prove  fatal. 

Diagnosis. — The  symptoms  of  chronic  encephalitis,  when  it 
has  fairly  set  in,  consist  in  those  of  inflammation,  irritation,  and 
compression  of  the  brain  conjoined ;  in  some  cases  one,  in  other 
instances  another,  of  the  conditions  appearing  to  predominate. 
The  irritation  and  inflammation  proceed  from  the  increased  vascu- 
lar action;  the  compression  from  the  effusion  of  serous  fluid,  of 
pus,  or  of  lymph,  exercising  undue  pressure"  upon  the  brain.  There 
is  pain  in  the  head  with  heat  of  the  scalp,  and  either  dilitationor 
contraction  of  the  pupils,  occasionally  one  being  contracted,  the 
other  dilated.  Squinting,  intolerance  of  light,  delirium,  moaning 
or  screaming,  unconsciousness,  with  convulsive  twitchings  of  the 
face  and  limbs,  commonly  occur  with  the  ordinary  symptomatic 
fever  ;  and,  lastly,  sympcoms  of  coma,  rapidly  terminating  in  the 
patient's  death. 

Pathology. — The  post-mortem  appearances  are  very  much  the 
same  as  in  the  acute  form  of  the  disease,  the  arachnoid  being  the 
structure  principally  affected.  So  constantly  is  this  the  case,  that 
some  surgeons  have  proposed,  and  not  altogether  with  injustice, 
to  apply  the  term  arachnitis,  to  this  form  of  traumatic  encephal- 
itis, looking  upon  the  arachnoid  as  the  seat  of  the  principal  lesion. 

The  formation  of  pus  within  the  cranium  is  a  point  of  much 

interest  in  these  cases,  and  an  effort  has  been  made,  especially  by 

Pott,  to  lay  down  rules  by  which  the  existence  of  suppuration 

could  be  accurately  determined.     Thus,  it  has  been  said,  that  if, 

10 — vol.  ir. 
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during  the  continuance  of  encephalitis,  fits  of  shivering  come  on, 
followed  by  the  gradual  supervention  of  coma,  which  slowly 
becomes  more  and  more  complete,  whilst  the  constitutional  symp- 
toms of  inflammation  do  not  subside ;  and  if,  at  the  same  time, 
a  puffy  swelling  forms  upon  the  scalp,  and  the  wound,  if  any, 
becomes  pale  and  ceases  to  secrete,  the  pericranium  separating 
from  the  bone,  which  is  seen  to  be  yellow  and  dry,  an  abscess 
will  have  formed  under  the  skull ;  and  further,  that  in  all  proba- 
bility its  seat  will  correspond  to  these  changes  in  the  scalp  and 
pericranium. 

In  traumatic  encephalitis,  secondary  mischief  often  occurs  in 
some  of  the  thoracic  or  abdominal  viscera,  the  lungs  and  liver 
being  especially  liable  to  be  thus  implicated.  In  the  lungs,  more 
particularly,  it  not  infrequently  happens  that  congestion  runs  into 
some  low  form  of  pneumonia,  and  thus  terminates  the  patient's 
existence.  In  the  liver  it  has  long  been  observed  that  abscesses 
are  apt  to  form  as  a  consequence  of  injuries  of  the  head.  These 
usually  occur  as  one  of  the  more  remote  consequences  of  the 
injury,  yet  there  have  been  instances  of  an  acute  kind.  Thus, 
Hennen  relates,  the  case  of  an  abscess  forming  in  the  liver  of  a 
temperate  woman,  thirty-six  hours  after  the  receipt  of  a  blow 
upon  the  head.  This  connection  between  abscess  of  the  liver 
and  injury  of  the  head  is  doubtless  the  result  of  pyemia,  conse- 
quent upon  the  suppuration  of  the  diploe  of  the  skull,  the  hepatic 
abscess  being  a  metastatic  deposit  of  pus,  consequent  on  an 
inflammation  of  the  veins  of  the  diploe  and  of  the  cerebral 
sinuses. 

Treatment. — The  treatment  of  these  various  cerebral  injuries 
and  the  complications  that  arise,  is  fraught  with  no  inconsiderable 
difficulty  to  the  surgeon,  in  consequence  of  the  indistinctness  and 
want  of  individuality  that  mark  the  existence  of  these  injuries  in 
practice. 

In  all  cases  of  this  nature,  the  first  great  indication  is  to  over- 
come the  shock  of  injury  and  to  re-establish  the  depressed  ener- 
gies of  the  circulatory  and  nervous  system  ;  and  in  doing  so,  those 
agents  should  be  employed  which  are  applicable  to  the  treatment 
of  shock  generally.  If  the  shock  is  light,  a  few  words  of  encour- 
agement and  cheer  will  often  have  a  most  salutary  effect ;  and  in 
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addition  to  this,  a  little  wine,  or  other  stimulating  fluid,  or  per- 
haps the  application  of  Ammonia  to  the  nose  will  bring  about 
the  desired  reaction.  If  the  shock  is  severe  and  the  result  of  a 
violent  injury,  the  patient  should  be  placed  in  the  recumbent  posi- 
tion and  blankets  be  laid  upon  him,  bottles  of  hot  water  applied 
to  the  extremities,  frictions  to  the  surface,  etc.,  etc.,  and  provided 
the  insensibility  is  not  complete,  the  internal  use  of  Arnica, 
Camphor  or  Ammonium  caust.  be  given,  according  to  circum- 
stances. The  popular  administration  of  stimulants  so  inju- 
diciously given  in  almost  all  cases  of  concussion,  cannot  be  too 
severely  reprobated,  as  they  tend  not  only  to  excite  to  an  undue 
pitch  the  circulating  system,  but  to  produce  actual  mischief  in  their 
after  effects,  frequently  confounding  the  extent  of  the  injury  with 
the  stimulating  effects  of  the  remedy.  If  insensibility  is  complete, 
all  drinks  should  be  prohibited,  and  Ammonia  be  applied  to  the 
nostrils,  and  a  stimulating  enema  thrown  into  the  rectum.  As 
.  soon  as  the  patient  is  able  to  swallow,  Arnica  should  be  given 
internally  every  ten,  fifteen  or  thirty  minutes,  according  to  the 
severity  of  the  shock,  until  reaction  has  been  completely  estab- 
lished. The  early  administration  of  this  remedy,  if  the  injury  be 
not  too  severe,  will  not  only  prevent  many  of  the  evil  consequences 
that  may  result,  but  by  its  controlling  influence  over  the  cere- 
bral vessels,  extravasation  of  blood  within  the  cavity  of  the 
cranium  will  be  largely  prevented.  It  is  particularly  adapted  to 
sanguine  plethoric  persons,  especially  when  disposed  to  cerebral 
congestions  following  concussion  of  the  brain.  The  inflammatory 
mischief  that  so  uniformly  accompanies  the  administration  of 
stimulants  under  allopathic  medication,  need  not  deter  the  homoe- 
opathic surgeon  from  pronouncing  often  a  favorable  prognosis, 
when  the  reaction  has  been  brought  about  by  the  agents  advised. 
The  injurious  effects  of  stimulants  upon  a  depressed  nervous 
organism,  driving  it  from  the  verge  of  prostration,  as  it  were, 
up  to  the  highest  grade  of  vascular  excitement,  is,  I  believe,  the 
«ause  of  the  serious  troubles  that  so  frequently  follow  the  adop- 
tion of  this  treatment.  Hence  ensue,  under  allopathic  practice, 
the  many  dangerous  complications  that  are  unknown  to  those 
patients  who  employ  homoeopathic  medication  in  these  injuries. 
If,  after  reaction  has  been  established,  the  circulation  is  too 
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much  aroused,  Aconite  or  Gelseminum  become  our  chief  reli- 
ance. If  impairment  o£  the  mental  faculties  remain  after  the 
administration  of  the  above,  Belladonna,  Opium,  Cicuta  or 
Rhus  may  be  employed.  If  Arnica  has  not  been  already 
given,  this  same  condition  existing,  it  then  becomes  a  remedy  of 
great  efficacy. 

If  the  shock  has  been  attended  with  great  loss  of  blood,  China 
will  be  demanded.  Dr.  J.  C.  Morgan,  Professor  of  Surgery  in 
the  Homoeopathic  Medical  College  of  Philadelphia,  highly  recom- 
mends the  use  of  Camphor  in  concussion  following  injury,  the 
remedy  affording  relief,  as  he  remarks,  in  a  few  minutes.  In 
those  cases  where  tissues  of  organic  life  were  specially  and 
severely  involved,  Ammonium  caust.  has  produced  marked  good 
effects.  In  coldness  of  the  extremities,  with  pallor  of  the  coun- 
tenance, distortion  of  the  features  and  rigidity  of  the  muscles, 
Cicuta  is  indicated. 

Veratrum,  where  there  is  coldness  of  the  extremities,  pale- 
ness of  the  face,  distortion  of  features,  relaxed  muscles  and 
imperceptible  breathing. 

Opium  will  be  beneficial  to  restore  the  reactive  power  of  the 
organism,  and  is  especially  indicated  in  a  comatose  state,  accom- 
panied with  stertorous  breathing,  red,  bloated  countenance,  with 
frequent  quivering  of  the  lips ;  full,  slow  pulse,  and  profuse 
sweat.  It  is  said  to  act  more  powerfully  when  administered  by 
the  rectum,  in  the  form  of  an  injection,  than  by  the  mouth. 

If  the  disease  passes  the  active  stage  and  assumes  a  chronic 
form,  the  same  general  plan  of  treatment  as  heretofore  recom- 
mended is  to  be  pursued,  modified,  of  course,  by  the  intensity  of 
the  symptoms,  and  persevered  in  until  all  danger  has  passed,  the 
patient  being  kept  all  the  while  in  a  state  of  complete  quietude. 

Subacute  Encephalitis,  which  occasionally  follows  injuries 
of  the  head,  even  at  a  remote  period  from  their  infliction,  is  a  most 
dangerous  symptom,  and  is  prone  to  terminate  in  a  loss  or 
impairment  of  sense,  in  diminution  of  intellectual  power,  or  in 
paralysis.  In  such  cases  the  disease  must  be  treated  in  accord- 
ance with  the  totality  of  symptoms  presented,  it  being  impossible 
in  this  connection  to  do  more  than  to  recommend  the  remedies 
best  adapted  to  the  cure  of  the  condition  involved.     The  remedies 
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most  to  be  relied  upon  are  Arnica,  Aconite,  Arsenic,  Apis 
meL,  Belladonna,  Bryonia,  Cimicifuga,  Cicuia,  Gelsem- 
zntim,  Ignatia,  JYux  vom.,  Hyosciamus,  Opium,  Stramo- 
nium, Zincum,  Veratrum  viride,  which  may  be  selected  in 
accordance  with  their  indications,  a  few  of  which  are  annexed. 

Aconite — full  and  bounding  pulse,  increased  heat  of  the  body 
and  face,  anxiety  and  fear  of  death,  palpitation  of  the  heart, 
anguish,  loud  moaning,  oppressed  breathing,  great  restlessness. 

Belladonna — when  there  is  hot  and  red  face,  dilated  pupils, 
sparkling  eyes,  anguish  in  the  precordial  region,  melancholy, 
depression  of  spirits,  rage,  biting  at  persons,  dryness  of  the 
fauces,  violent  redness  of  the  face,  symptoms  aggravated  by  move- 
ment of  the  head. 

Bryonia — feeling  as  if  the  brain  would  protrude  through  the 
cranium,  great  irritability  and  fits  of  anger,  dread  of  the  future, 
cold  sweats  on  the  forehead  and  head,  nausea  and  fainting  in  the 
erect  posture,  bloated  and  hot  face,  pains  increased  by  motion. 

Cimicifuga — -great  sensitiveness  to  cold  air,  continual  rest- 
lessness, nervous  tremors,  feeling  of  dejection,  dizziness,  vertigo, 
dullness  in  the  head  and  intense  pain  in  the  vertex,  as  if  a  bolt 
was  driven  through  it ;  delirium,  sighing,  followed  with  mirthful- 
ness  ;  intense  pain  in  the  eyeballs. 

Gelseminum — nervous  exhaustion,  pulse  frequent,  soft,  weak 
and  fluttering,  dull  frontal  headache,  complete  loss  of  muscular 
power,  respiration  labored   and  feeble,  nausea  and  vomiting. 

Hyosciamus — delirium,  unconsciousness,  convulsions,  double 
sight,  red  sparkling  eyes,  face  red,  numbness  of  the  hands,  invol- 
untary discharge  of  feces. 

Opium — coma,  stertorous  breathing,  open  eyes,  dilated  pupils, 
slow  pulse,  red  face,  slow  irregular  breathing,  sinking  of  lower 
jaw,  hot  sweat  on  the  head,  foaming  mouth,  convulsed  extremities. 

Stramonium — unconscious  and  senseless,  loss  of  sight  and 
hearing,  face  red  and  tinged  with  blood,  convulsive  motions  of 
the  head  ;  wild,  stupid  expression,  great  thirst. 

Veratrum — sense  of  weight,  fullness  and  distention  in  the 
head,  intense  headache,  throbbing  of  the  arteries,  stupefaction, 
nausea,  vomiting,  tingling  numbness  in  the  limbs,  mental  confu- 
sion, loss  of  memory. 
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Irritation  of  the  brain,  -which  occasionally  occurs  as  the  result 
of  injury,  must  be  treated  in  accordance  with  the  symptoms  man- 
ifest in  each  case. 

It  is  a  disorder  that  comes  more  especially  under  the  notice  of 
the  physician,  and  the  reader  is  referred  to  the  different  works  on 
practice  for  extended  observation  and  treatment. 

Compression  of  the  brain,  unlike  that  of  concussion,  occurs 
as  the  result  of  inflammation  in  the  cranium.  If  notwithstanding 
the  previous  treatment  for  concussion  the  disease  remains 
unchecked,  rigors  occur  and  coma  supervenes,  conjoined  with  a 
certain  amount  of  continuous  inflammation.  The  question  pre- 
sented to  the  surgeon  is  whether  the  compression  depends  upon 
the  formation  of  purulent  deposit  within  the  cranium  or  not. 
There  are  no  absolute  and  unequivocal  symptoms  indicative  of  the 
presence  of  pus  within  the  cranium  as  contra-distinguished  from 
the  effusion  of  serum,  or  of  puriform  lymph  on  the  brain  err  its 
membranes.  It  not  infrequently  happens,  however,  that  he  is 
enabled  by  the  assemblage  of  general  symptoms,  and  local  signs, 
to  determine  its  existence  with  considerable  accuracy,  whether  the 
pus  be  between  the  cranium  and  dura  mater,  between  the  layers  of 
the  arachnoid,  underneath  this  membrane,  betwixt  the  cerebal  con- 
volutions, or  deeply  situated  in  the  substance  of  the  brain.  For 
the  purposes  of  treatment,  however,  it  is  of  little  importance  to 
the  homoeopathic  surgeon,  in  what  situation  this  purulent  matter 
may  have  been  deposited.  The  symptoms  and  the  general  history 
of  the  case  must  determine  the  remedy  to  be  employed.  For  the 
remedies  appropriate  to  this  condition,  the  reader  is  referred  to 
the  article  on  inflammation  and  its  treatment,  vol.  1,  page  194, 
the  remedy  or  remedies  being  selected  according  to  its  patho- 
genesis, which  is  more  clearly  pointed  out  in  our  materia  medicas. 
The  operation  of  trephining  in  such  cases,  as  recommended  by 
some  surgical  writers,  has  not  found  favor  in  the  profession, 
although  Dupuytren,  after  trephining  a  case  of  this  kind,  plunged 
a  bistoury  into  the  substance  of  the  brain  and  thus  luckily 
relieved  his  patient,  suffering  from  an  abscess  in  this  situation. 
Mr.  P.  Hewitt  has  justly  stated  that  the  successful  termination  of 
a  case  of  trephining  for  matter  between  the  skull  and  dura  mater, 
is  all  but  unknown  to  surgeons  of  the  present  day.     Of  one  thing 
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we  are  certain,  that  if  an  operation  of  the  kind  is  performed  and' 
pus  is  found  under  the  cranium,  between  it  and  the  dura  mater,  - 
and  is  evacuated,  the  encephalitis  consequent  upon  the  procedure" 
will  most  probably  terminate  the  patient's  life. 

Abscess  of  the  brain,  or  softening,  may  follow  as  remote 
consequences  of  injury,  and  in  such  cases  it  appears  obscurely  and 
insidiously.  The  first  evidences  are  occasional  headache,  general 
loss  of  strength  and  health;  impairment  of  the  memory,  or  other 
mental  faculties,  furred  tongue,  quick  pulse,  derangement  of  the 
eyes  or  ears,  a  sense  of  coldness  or  constriction  in  the  scalp,  with 
creeping  in  the  limbs  and  numbness,  are  the  most  frequent  evi- 
dences of  its  existence.  These  symptoms  may  in  time  be  suc- 
ceeded by  sudden  convulsions,  paralysis  or  coma,  from  which  the 
patient  may  partially  recover  from  time  to  time  under  successful 
homoeopathic  treatment,  but  too  often  the  result  is  fatal. 

Treatment. — The  treatment  of  this  affection  is  pointed  out 
under  the  head  of  Textural  Changes,  voL  1,  page  329. 


CHAPTER  II. 

INJURIES    OF    THE    SCALP. 

The  scalp  is  liable  to  become  affected  by  any  of  the  varieties 
of  injuries  previously  named,  such  as  contusions,  incised,  lacer- 
ated or  punctured  wounds.  In  order  to  treat  skillfully  the  wounds 
that  may  occur  in  this  region,  it  is  necessary  that  the  surgeon  be 
thordughly  acquainted  with  the  general  structure  of  the  compo- 
nent parts  of  the  head,  and  especially  should  he  have  correct 
knowledge  of  the  situation  of  the  blood-vessels  ramifying  beneath 
the  scalp,  as  for  example  the  occipital  and  temporal. 

Owing  to  the  great  vascularity  and  consequent  active  vitality 
of  the  integuments  of  the  head,  the  scalp  is  not  readily  induced 
to  slough.  The  complication  which  is  to  be  particularly  guarded 
against,  is  erysipelas. 

Contusions  of  the  Scalp  are  apt  to  be  followed  by  consider- 


144  SCIENCE  AND  ART  OP  SURGERY. 

able  extravasation  of  blood,  raising  the  scalp  into  a  soft  semi- 
fluctuating  tumor.  It  occasionally  happens,  especially  by  blows 
on  the  heads  of  children,  that  this  circumscribed  tumor,  being 
soft  in  the  center  and  comparatively  hard  toward  the  circum- 
ference, is  mistaken  for  a  depressed  fracture  of  the  cranium. 
And  even  in  some  cases  this  deceptive  feeling  may  occur 
without  any  infiltration  of  blood,  the  depressed  center  being  due 
to  the  compression  of  the  scalp  by  the  blow  inflicted  upon  it.  A 
correct  diagnosis,  however,  can  be  made  by  attempting  to  detect 
fluctuation,  or  by  passing  the  fingers,  firmly  pressed  upon  the 
scalp,  from  the  circumference  of  the  tumor  to  its  center,  when, 
if  a  depression  really  exist,  it  can  be  felt. 

The  treatment  consists  in  the  application  of  cold  medicated 
lotions  to  the  part,  such  as  is  recommended  for  contused  wounds, 
vol.  1,  p.  644.  Aconite  or  Arnica  and  water,  in  the  proportion  of 
one  part -of  the  tincture  to  nine  parts  of  water,  will  tend  to  prevent 
inflammatory  action  and  promote  absorption  of  the  extravasated 
fluid.  Provided,  however,  erysipelas  should  supervene,  the  pre- 
vious dressings  should  be  discontinued,  and  Belladonna,  Rhus 
lox.  or  Canlharis  substituted.  In  no  case  should  a  puncture  be 
made  for  the  purpose  of  letting  out  the  blood. 

Wounds  oj  the  Scalp  are  of  frequent  occurrence,  and  are 
more  serious  than  corresponding  injuries  elsewhere,  especially  so 
when  occurring  in  persons  about  the  middle  period  of  life,  and 
of  unhealthy  or  broken  constitutions.  It  is  not  only  that  these 
injuries  are  more  likely  to  be  followed  by  erysipelas  than  those 
of  other  parts  of  the  body,  but  it  is  also  to  the  greater  tendency 
to  the  propagation  of  inflammatory  mischief  inwards  to  the  brain, 
and  to  the  complication  of  cerebral  difficulty  so  often  accompany- 
ing comparatively  slight  injuries  of  the  scalp,  that  these  accidents 
owe  much  of  their  serious  and  often  fatal  character.  Though 
there  be  danger  to  life  in  this  class  of  wounds,  there  is,  as  before 
remarked,  comparatively  little  apprehension  as  regards  the  scalp 
itself;  the  abundant  supply  of  blood  it  receives  from  closely 
subjacent  arteries,  and  its  consequent  great  vitality,  is  the  reason 
why  sloughing  so  seldom  occurs,  even  though  the  part  be  bruised 
and  seriously  lacerated. 

The  treatment  of  wounds  of  the  scalp  necessarily  varies  with 
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the  nature  of  the  injury.  If  it  be  an  incised  wound,  it  may  be 
advisable  in  severe  cases  to  shave  the  scalp  in  this  vicinity,  and 
approximate  the  edges  by  the  use  of  adhesive  strips,  sutures 
being  highly  objectionable.  In  ordinary  cases  the  lips  of:  the 
•wound  maybe  kept  in  apposition  by  a  couple  oli  light  compresses, 
retained  by  means  of  the  recurrent  bandage  of  the  head  ;  or  the 
hair  may  be  parted  in  the  direction  of  the  wound,  and  then  parts 
of  it  crossed  and  tied,  or  it  may  be  held  in  position  by  using  a 
compress  and  bandage,  without  tying.  The  external  applications 
will  consist  in  the  use  of  such  lotions  as  have  already  been  named 
as  applicable  to  wounds  of  this  kind,  not  forgetting  at  the  same 
time  to  pay  special  attention  to  the  state  of  the  brain. * 

In  lacerated  wounds  it  frequently  happens  that  a  large  flap  of 
integument  is  stripped  off  the  cranium,  and  is  thrown  down  over 
the  face  or  ear,  so  as  to  denude  the  bones.  In  these  cases  advan- 
tage is  taken  of  the  great  vitality  of  the  scalp,  for  however 
extensively  contused  or  lacerated  this  may  be,  however  much  it 
may  be  begrimed  with  dirt,  it  is  a  golden  rule  in  surgery  not  to 
cut  any  of  it  away,  but  after  suppressing  the  flow  of  blood  and 
shaving  the  part,  to  wash  and  clean  it  thoroughly,  and  replace  it 
in  its  proper  position.  It  is  now  to  be  supported  by  a  few  strips 
of  adhesive  plaster,  and  in  rare  cases  a  metallic  (silver)  suture 
or  two  may  be  used.  Water  dressing  must  now  be  applied, 
medicated  with  Hypericum  or  Calendula^  and  the  constitu- 
tional symptoms  carefully  watched  and  met  by  appropriate  treat- 
ment, as  recommended  in  the  directions  given  under  traumatic 
affections  of  the  brain.  In  this  way  union  will  be  likely  to  occur 
very  readily ;  but  in  the  event  of  suppuration  becoming  some- 
what profuse,  the  pus  must  be  pievented  from  burrowing  beneath 
the  aponurosis  of  the  occipito-frontalis  muscle,  by  making  early 
counter- openings,  and  by  the  employment  of  compression  in 
various  directions.  The  pus  has  a  special  tendency  to  gravitate 
into  the  upper  eyelid  whenever  suppuration  takes  place  beneath 
the  frontal  portion  of  the  muscle,  and  here  the  counter-opening 
may  be  conveniently  made. 

*  See  vol.  1,  page  685,  "Incised  Wounds." 

f  See  Lacerated  Wounds  and  their  treatment,  vol.  1,  page  643. 
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Other  varieties  of  wounds  of  this  region  are  to  be  treated  on 
the  general  principles  already  given. 

§  2.— WOUNDS  OF  THE  BRAIN  AND  ITS  MEMBRANES. 

Wounds  of  the  brain  and  its  membranes  constitute  one  of  the 
most  serious  complications  arising  from  injuries  of  the  head.  The 
extent  of   injury   inflicted   upon  the  cerebral  substance  has  wide 
limits,  from  slight  laceration  without  exposure,  to  denudation  of 
the  brain,  disintegration,  and  escape  of  large  portions  of  its  pulp. 
Injury  to  the  brain  may  be  occasioned  in  various  ways.     The  sim- 
plest form  is  that,  perhaps,  which  is  not  infrequently  met  with  in 
undepressed  fractures  of  the  skull,  and  sometimes  without  frac- 
ture, from  simple  concussion  or  commotion  of  the  head,  lacera- 
tion of  the  cerebral  substance  occurring  either  under  the  seat  of 
injury,  or  more  frequently  at  a  distant  or  opposite  point,  by  a 
kind  of  contre-coup.     Laceration  of  the  brain  by  a  counter  stroke, 
is  by  no  means  of  rare  occurrence,  being  one  of  the  most  common 
causes  of  death  in  simple  fracture  of  the  skull.     It  is  attended  by 
much  extravasation  of  blood,  and  after  death  the  brain  substance 
is  found  mixed  up  with  coagula,  and  forming  a  soft,  pulpy,  bloody 
mass.     This  accident  may  occur  without  any  fracture  of  the  skull, 
or  external  sign  of  serious  injury,  and  usually  results  from  falls 
upon  the  sides  or  back  of  the  head,  often  from  an  inconsiderable 
hight,  as  in  a  person  falling  upon  a  slippery  pavement ;  when  the 
anterior  or  the  opposite  portions  of  the  hemispheres  of  the  brain 
will  be  found  in  the  condition  just  described. 

The  brain  and  its  membranes  are  often  injured  by  sharp  spiculae 
of  bone  projecting  from  a  depressed  fracture,  which  may  penetrate 
to  a -considerable  distance  into  its  substance.  And  lastly,  the  injury 
may  be  occasioned  by  foreign  bodies,  such  as  bullets,  travers- 
ing and  lodging  in  the  head,  or  by  stabs  or  punctures  through 
the  thinner  portions  of  the  skull,  especially  the  orbital  plate  of 
the  frontal  bone.  In  this  way  pieces  of  stick,  tobacco-pipe,  the 
point  of  a  knife,  may  puncture  the  anterior  portion-  of  the  brain. 
The  symptoms  of  wound  or  laceration  of  the  brain  vary  greatly 
according  to  the  age  of  the  patient,  the  seat  of  injury,  and  other 
conditions,  which  cannot  very  readily  be  determined.  If  the  injury 
implicates  those  portions  of  the  nervous  center  at  the  base  of  the 
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brain,  the  integrity  of  which  is  necessary  for  the  maintenance  of 
respiration,  immediate  death  must  unavoidably  ensue.  If,  how- 
ever, portions  of  this  organ  which  are  less  vital,  as  the  anterior  lobes 
and  the  upper  part  of  the  hemispheres,  are  injured,  but  very  slight 
symptoms  may  occur,  and  in  some  cases,  indeed,  there  are  no  indi- 
cations, by  which  this  injury  of  the  cerebral  substance  can  be  pos- 
itively determined,  except  by  its  exposure  and  escape  through  the 
external  wound.  Hence,  it  is  that  even  the  worst  injuries  of  the  head 
are  rarely  immediately  fatal,  the  patient  being  seldom  killed  out- 
right, unless  the  medulla-oblongata  be  wounded.  Children,  espe- 
cially, have  been  known  to  bear  extensive  injuries  of  the  brain, 
and  even  the  loss  of  considerable  cerebral  matter  without  any  very 
serious  effects,  either  immediate  or  remote ;  and  it  is  by  no 
means  of  uncommon  occurrence  to  see  them  live  for  several  days 
with  an  extent  of:  injury  to  the  brain,  that  would  rapidly  have 
proved  fatal  to  <an  adult. 

Twitching  of  the  muscles  and  epileptiform  fits  are  commonly 
met  with  when  the  brain  is  lacerated,  and  this,  complicating  the 
trouble,  or  alternating  with  it,  indicates  the  nature  of  the  mischief. 

Foreign  bodies,  even  of  large  size  and  considerable  weight, 
have  been  lodged  for  considerable  time  within  the  cranium,  in 
contact  with  the  brain,  without  occasioning  death.  Hennen  states 
that  he  has  seen  five  cases  in  which  bullets  were  lodged  in  the 
Cranium,  that  did  not  prove  immediately  fatal.  Cunningham 
relates  the  case  of  a  boy  who  lived  for  twenty-four  hours  with  the 
breech  of  a  pistol,  weighing  nine  drachms,  lying  on  the  tentorium 
and  resting  on  the  occipital  bone.  O'Callaghan  records  the  case 
of  an  officer  who  lived  for  about  seven  years  with  the  breech  of  a 
fowling-piece,  weighing  ^three  ounces,  lodged  in  the  forehead; 
th^ right  hemisphere  of  the  brain  resting  on  the  flat  part,  from 
which  it  was  separated  by  a  false  membrane.  A  still  more  severe 
injury  is  reported  by  Prof.  Bigelow,  of  Harvard  University,  in 
which  a  "  tamping-iron "  that  weighed  thirteen  and  a  quarter 
pounds,  three  feet  seven  inches  long,  and  one  inch  and  a  quarter 
in  diameter,  was  driven,  by  a  premature  explosion,  through  the 
cranium,  in  a  straight  line  from  the  angle  of  the  jaw  on  one  side 
to  the  centre  of  the  frontal  bone  above,  near  the  saggital  suture, 
where  it  emerged,  passing  some  rods  distant,  smeared  with  blood 
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and  brains.     The  patient  recovered  from  this  most  remarkable 
lesion  with  the  loss  of  sight  of  the  injured  eye  only. 

From  the  great  variety  of  effects  produced  by  these  injuries,  it 
must  be  evident  that  there  can  be  no  one  set  of  symptoms  indica- 
tive of  wound  of  the  brain,  unaccompanied  by  an  external  wound 
through  which  the  condition  of  the  cerebral  substance  can  be 
ascertained.  In  those  cases  in  which  this  does  riot  exist,  we  can 
at  least  only  suspect  laceration,  if  we  find  that  the  ordinary  symp- 
toms of  compression  or  concussion  are  associated  with  signs  that 
■do  not  usually  occur  in  those  conditions  when  uncomplicated,  such 
as  the  contraction  06  one  pupil,  the  dilatation  of  the  other,  and 
perhaps  an  alternation  of:  these  stated  with  twitchings  of  the 
limbs,  hemiplegia,  paralysis  of  an  arm,  and  of!  the  opposite  leg, 
with  perhaps  involuntary  spasmodic  movements  of  the  other  mem- 
bers. These  irregular  symptoms,  when  accompanied  by  coldness 
of  the  surface,  and  depression  of  vital  power,  may  generally  be 
looked  upon  as  indicative  of  cerebral  laceration. 

Wounds  of  the  dura  mater  are  always  liable  to  be  followed  by 
symptoms  of  the  most  serious  character,  and  are  seldom  recov- 
ered from,  diffuse  meningitis,  the  formation  of  pus  within  the 
'cranium  usually  occurring,  and  speedily  terminating  the  patient's 
existence.     Recoveries,  however,  do  sometimes  occur. 

Wounds  of  the  brain  may  prove  fatal  immediately  by  the  injury 
inflicted  to  the  respiratory  tract,  by  the  continuance  of  the  shock, 
or  by  an  extravasation  of  blood  within  the  cranium  ;  or,  at  a 
later  period,  by  the  occurrence  of  encephalitis  and  its  conse- 
quences ;  or,  more  remotely  still,  by  the  supervention  of  paralysis 
and  other  ulterior  effects  of  injury  to  the  nervous  system. 

Treatment. — In  the  treatment  it  is  of  the  first  consequence, 
after  the  system  has  recovered  from  the  shock,  to  remove  all 
sources  of  irritation  and  excitement  from  the  patient,  keeping 
him  as  quiet  and  comfortable  as  possible,  in  both  mind  and  body. 
Cooling  applications  of  Hypericum^  Staphysagria  or  Calen- 
dula should  be  made  to  the  head,  and  the  peculiar  constitutional 
symptoms  that  arise  combatted  by  the  use  of  those  remedies  that 
are  demanded  to  meet  the  particular  indications  of  each  case, 
which  are  more  particularly  pointed  out  in  "  Inflammation"  and 
its  treatment,  vol.  1,  page  228. 
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If  any  foreign  body  be  lodged  within  the  cranium,  it  must,  if 
possible,  be  removed.  This  may  be  effected  if  the  substance  be 
situated  near  the  external  "wound,  or  fixed  in  the  bones,  but  if  it 
have  penetrated  deeply  into  the  brain,  without  going  beyond  the 
limits  of  the  external  wound,  it  would  be  perhaps  more  dangerous 
to  trephine  the  skull  on  the  chance  of  reaching  it,  or  to  search 
for  it  in  any  other  manner,  than  to  leave  it  where  it  is. 

Fungus,  or  Hernia  Cerebri. — Hernia  of  the  brain  may  occur 
from  the  operation  of  trephining,  syphilitic  caries,  or  absorption 
of  the  cranial  bones,  though  in  most  cases  it  is  due  to  a  lacera- 
tion of  the  brain  and  dura  mater  communicating  with  a  fracture 
of  the  skull.  It  is  occasionally  found,  especially  in  children, 
that  a  bloody,  fungus-looking  mass  of  cerebral  matter  projects 
from  the  wound.  This  tumor  increases  quite  rapidly,  pulsates 
synchronously  with  the  brain,  and  may  shortly  attain  the  size  of 
a  hen's  egg,  or  even  become  larger.  It  is  composed  of  softened, 
and  disintegrated  matter,  infiltrated  with  lymph  and  blood.  This 
softening  of  the  brain,  with  red  discoloration  of  its  substance, 
extends  for  some  little  distance  under  the  base  of  the  tumor. 

The  mental  condition  of  a  patient  laboring  under  this  affec- 
tion is  in  many  instances  not  much  disturbed  at  first,  there  being 
merely  some  degree  of  cerebral  irritation.  Speedily,  however, 
stupor  comes  on,  and  death  eventually  occurs  from  coma. 

Treatment. — When  hernia  of  the  brain  occurs  after  the  opera- 
tion of  trephining,  from  caries,  or  from  fracture  of  the  skull, 
and  there  is  reason  to  anticipate  the  formation  of  granulations, 
a  moderate  amount  of  pressure  may  be  employed,  taking  care 
that  no  rupture  of  the  dura  mater  occurs,  to  allow  the  escape  of 
the  contends  of  the  cranium.  If  a  hernia  forms,  it  may  be 
removed  by  the  application  of  a  ligature,  which  should  be  cau- 
tiously tightened  each  day  until  the  whole  has  sloughed  off.  Ii: 
the  tumor  be  shaved  off  it  usually  returns  again,  until  the  patient 
is  destroyed  by  irritation  and  coma  conjoined.  After  using  the 
knife,  a  little  Hypericum  lotion  may  be  applied  to  the  cut  sur- 
faces, and  a  light  compress,  saturated  with  a  lotion  of  this 
remedy,  retained  over  the  wound  by  means  of  a  bandage. 

Caustics  should  never  be  employed  to  remove  a  tumor* of  this, 
kind. 
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When  there  is  an  escape  of  softened,  disintegrated  cerebral 
matter,  it  is  to  be  sliced  off  on  a  level  with  the  brain,  and  a 
pledget  of  lint  wet  with  Hypericum  lotion  applied,  with  a  com- 
press and  bandage,  over  the  part,  thus  permitting  it  to  granulate 
and  the  wound  to  cicatrize. 

§  4.— EXTRAVASATION  OP  BLOOD  WITHIN  THE  SKULL. 

This  condition  occurs  in  all  those  cases  of  injuries  involving 
laceration  of  the  brain,  and  may  result  from  fracture  of  the  skull 
without  any  injury  done  the  membranes.  Extravasation  is  one 
of  the  most  frequent  causes  of  death  after  injury,  which  is  due 
to  the  pressme  occasioned  by  the  clot  upon  the  brain.  The 
extravasation  may  occur  in  four  situations  : 

1st.  Between  the  dura  mater  and  the  skull,  where  it  is  most 
likely  to  occur  ; 

2nd.  Within  the  cavity  of  the  arachnoid ; 

3rd.  Upon  the  surface  of  the  brain  ;  or, 

4th.  Within  its  substance  and  its  ventricles. 

It  is  usually  the  most  considerable  when  poured  out  upon  the 
dura  mater,  or  within  the  cavity  of  the  arachnoid  at  the  base  of 
the  brain.  It  is  in  smallest  quantity  immediately  on  the  surface 
of  that  organ,  or  within  its  substance.  It  is,  however,  seldom 
found  in  the  latter  situation  as  the  result  of  violence,  without 
being  met  with  more  superficially.  Except  from  rupture  of  the 
meningeal  artery,  the  quantity  effused  scarcely  ever  exceeds  three 
or  four  ounces. 

Its  symptoms  are  often  obscure,  resembling  in  the  early 
stages  those  of  compression,  and  at  a  later  period  those  of  enceph- 
alitis. Placing  out  of  view  the  complications  that  arise,  the 
symptoms  indicative  of  compression  of  the  brain  from  extrava- 
sated  blood  manifest  themselves  in  two  ways.  In  the  first,  or 
meningeal  variety,  there  are  three  distinct  stages,  viz. :  1st, 
Concussion  ;  2nd,  A  return  to  consciousness  ;  and,  3rd,  Coma  grad- 
ually supervening.  The  patient  receives  a  blow,  becomes  stunned 
and  insensible,  with  cold  clammy  skin  and  quick  pulse.  In  a 
short  time  he  recovers  his  consciousness ;  then,  in  a  few  hours, 
becomes  drowsy  and  dull,  with  a  slow  full  pulse,  dilated  pupils 
and   a  tendency  to  coma ;    as  compression  increases,  complete 
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stupor  sets  in,  with  stertorous  breathing  and  terminating  either  in 
complete  or  partial  paralysis.  If,  on  the  other  hand,  a  large 
quantity  of  blood  is  extravasated  rapidly,  the  symptoms  of  com- 
pression merge  into  those  of  concussion,  without  an  interval  of 
consciousness.  In  these  cases  the  paralysis  is  partial  and  asso- 
ciated with  twitchings  of  the  body  generally,  with  restlessness 
and  incoherent  mutterings,  and  dilatation  of  the  pupil  on  the  side 
most  convulsed.  In  the  latter  case  the  extravasation  is  cerebral 
and  connected  with  or  dependent  upon  laceration  or 'disorganiza- 
tion of  a  portion  of  the  brain. 

The  diagnosis  of  these  two  forms  of  extravasation  from  one 
another  is  important,  as  it  is  only  in  the  meningeal  that  any 
operative  procedure  can  be  successfully  undertaken,  and  it  may 
usually  be  readily  effected  by  attention  to  the  symptoms  just 
detailed. 

The  diagnosis  of  the  compression  from  extravasation,  and  that 
from  depressed  bone  or  inflammatory  effusions  within  the  cranium, 
is  easily  made.  In  the  case  of  depressed  fracture,  we  have  symp- 
toms of  compression  continuing  uninterruptedly  from  the  very 
first,  and  proper  examination  of  the  cranium  will  always  lead  to 
the  detection  of  the  injured  bone.  When  inflammatory  effusions, 
whether  of  pus,  lymph,  or  serum,  exercise  undue  pressure  upon 
the  brain,  we  find  that  the  signs  of  compression  have  been  pre- 
ceded by  symptoms  of  cerebral  inflammation,  and  that  they  are 
accompanied  by  a  good  deal  of  pyrexia,  by  quick  pulse  and  hot 
skin  ;  the  character  of  the  scalp  wound  likewise,  and  the  separa- 
tion of  the  dura  mater  when  pus  is  Qffused,  enable  us  to  distin- 
guish this  condition  from  those  cases  in  which  the  pressure  is  the 
result  of  extravasated  blood. 

From  apoplexy,  the  diagnosis  is  not  always  easily  made,  more 
particularly  when  there  is  no  evidence  that  the  head  has  been 
injured.  A  history  of  the  case  is  necessary  in  order  to  arrive  at 
an  intelligent  conclusion. 

From  the  insensibility  of  drunkenness  the  coma  resulting  from 
injuries  may  be  distinguished  by  the  absence  of  local  mischief, 
by  the  smell  of  the  breath,  by  the  face  being  flushed  and  turgid 
instead  of  pale,  as  is  the  case  in  persons  suffering  from  injury. 

When  a  drunken  person  has  met  with  an  injury  of  the  head 
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and  is  inS&isible,  he  should  always  be  carefully  watched,  however 
slight  the  injury  may  appear  to  be,  until  time  sufficient  has  elapsed 
for  him  to  recover  from  the  drunken  fit,  as  it  is  impossible  to  say 
whether  the  stupor  be  the  result  of  intoxication  or  of  mischief 
within  the  cranium,  so  long  as  the  effects  of  the  liquor  are 
present. 

Treatment, — The  treatment  of  extravasation  of  blood  is  to* 
be  conducted  upon  two  principles :  1st,  The  general  and  local 
measures,  having  for  their  object  the  arrest  of  further  hemor- 
rhage, the  promotion  of  absorption,  and  the  subduing  of  inflam- 
matory action.  2nd,  The  application  of  the  trephine  with  the* 
view  of  allowing  the  escape  of  the  effused  blood. 

As  regards  the  operation  of  trephining,  it  -is  quite  evident 
that  special  reference  must  be  had  to  the  character  of  the  symp- 
toms ;  for  when  these  indicate  the  cerebral  form  of  extravasa- 
tion, trephining  can  be  of  no  service.  But  when  the  extravasation 
seems  to  be  meningeal ',  the  attempt  might  be  successfully  made* 
to  evacuate  the  extravasated  blood. 

Formerly  the  operation  of  trephining  was  resorted  to  much 
more  frequently  than  it  is  by  modern  surgeons ;  and  this  pro- 
cedure would  still  be  most  applicable,  could  it  be  ascertained 
without  doubt  that  the  extravasation  is  not  only  of  a  meningeal 
character,  but  that  the  blood  is  so  situated  that  it  may  be  removed 
through  the  trephine  aperture,  and  that  there  are  no  other  serious 
injuries  to  the  skull  or  brain.  But  notwithstanding  the  uncer- 
tainties and  difficulty  of  arriving  at  a  correct  diagnosis,  still  it  is 
probable  that  cases  do  occur  occasionally  in  which,  from  the  sit- 
uation of  the  blow,  and  perhaps  of  a  capillary  fissurg  over  the- 
course  of  the  middle  meningeal  artery,  the  gradual  supervention, 
of  the  signs  of  compression,  after  an  interval  of  consciousness,, 
and  the  occurrence  of  hemiplegia  in  the  side  opposite  to  that 
receiving  the  blow,  the  surgeon  is  warranted  in  making  an  aper- 
ture in  the  skull  at  the  seat  of  injury,  in  order  to  remove  the 
blood  that  has  been  effused,  and  to  arrest  its  further  extravasa- 
tion. But  the  instances  in  which  this  assemblage  of:  symptoms 
could  exist  with  sufficient  precision  to  justify  an  operation,  are 
exceedingly  rare.  The  most  serious  objection  to  the  application* 
of  the  trephine  in  cases  of  extravasation,  does  not  consist  so* 
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much  in  determining  the  existence  of  effused  blood  within  the 
cranium,  or  that  the  extravasation  is  of  the  meningeal  form,  but 
rather  in  diagnosing  that  it  is  so  situated  between  the  dura  mater 
and  the  skull  as  to  admit  of  removal ;  not  being  effused  at  the 
base,  or  so  widely  coagulated  over  the  brain  as  to  be  unable  to 
escape  through  the  aperture  that  may  be  made.  Also  the  likeli- 
hood of  the  co-existence  of  fracture  of  the  base  of  the  skull  and 
of  laceration  of  the  brain,  giving  rise  to  the  cerebral  form  of 
extravasation,  must  be  taken  into  account.  If,  however,  the 
symptoms  are  urgent,  and  pretty  clearly  indicate  the  meningeal 
form  of  extravasation,  and  more  especially  if  there  be  hemiplegia 
on  the  side  opposite  to  that  on  which  the  blow  was  inflicted,  with 
an  injury  in  the  course  of  the  middle  meningeal-  artery,  the  tre- 
phine may  be  applied  at  the  seat  of  injury  in  hope  of  relieving 
the  patient.  It  must  be  borne  in  mind  that  however  clear  the 
signs,  the  extravasation  may  not  be  found  where  the  surgeon 
expects  to  find  it.  Under  these  circumstances  it  is  better  not  to 
prosecute  the  search  by  making  fresh  apertures. 

The  general  measures  to  be  adopted  will  consist  in  making 
cooling  applications  to  the  head,  with  gentle  pressure  on  the  part, 
in  order  to  promote  absorption,  meeting  the  constitutional  symp- 
toms by  internal  remedies  suited  to  the  peculiar  indications,  and 
keeping  the  patient  on  a  low  diet.  The  remedies  capable  of 
exercising  control  over  internal  hemorrhage  are:  Aconite,  Ar- 
nica, Belladonna,  China,  Crocus,  Crotalus,  Erigeron,  Fer- 
rum,  Hamamelis,  Ipecac ,  Phosphorus  and  Secale  cor.  See 
Hemorrhage  from  Wounds,  vol.  1,  p.  625. 

SECTION   II. 

INJURIES     OF    THE     SPINE. 

Injuries  of  the  Spine,  like  those  of  the- head,  derive  their 
importance  from  the  degree  to  which  the  inclosed  nervous  cen- 
ters are  implicated.  The  spinal  cord  is  subject  to  concussion, 
compression  and  inflammation,  as  the  result  of  external  vio- 
lence, and  any  of  these  conditions  may  occur  without  injury  to  the 
osseous  and  ligamentous  structure  investing  it,  although  in  the 
11 — VOL.  II. 
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majority  of  cases,  they  are  directly  occasioned  by  fracture  or  dis- 
location of  the  vertebrae.  It  may  also  be  partially  or  completely 
divided  by  cutting  instruments,  gun-shot  wounds,  or  a  broken 
vertebra. 

Concussion  of  the  spine  varies  greatly  in  severity.  In  many 
cases  of  falls  from  a  hight,  and  of  blows  upon  the  back,  the 
patient  complains  of  great  pain  at  some  part  of  the  spine,  inabil- 
ity to  stand,  and  a  certain  degree  of  weakness  of  the  lower  extrem- 
ities. In  these  cases,  rest  for  a  few  days  in  bed,  with  a  few  doses 
of  Arnica^  Camphor,  Aconite,  or  Belladonna,  will  speedily 
remove  the  symptoms. 

In  other  cases,  however,  the  symptoms,  slight  at  first,  quickly 
become  much  increased  in  severity,  or  may,  from  the  commence- 
ment, assume  a  serious  character.     In  such  cases  there  is  some 
pain  at  the  seat  of  injury,  below  which  there  is  more  or  less  par- 
alysis,   sometimes   consisting   in  mere  debility,  or  in  impaired 
mobility  of  the  lower  limbs,  at  others,  loss  of   sensibility   and 
motion.     The  sphincters  are  always  affected,  there  being  more  or 
less  incontinence  of  flatus  and  faeces,  and  some  difficulty  in  emp- 
tying the  bladder,  amounting,  at  last,  to  complete  retention  of 
urine.     These  symptoms  may,  after  continuing  some  weeks  or 
months,    gradually  lessen  in   intensity  until  mere  debility  is  left, 
which  is  apt  to  continue  for  a  considerable  time.     In  other  cases 
again,  they  continue  permanently,  or  terminate  in  speedy  death. 
In  the  more  chronic  forms  of  this  affection,  traumatic  myelitis, 
usually  of  a  fatal  character,  is  apt  to  come  on.     In  these  cases 
there  is  paralysis  of  the  parts  below  the  seat  of  injury,  associated 
with  pain  and  twitching  of  the  muscles,  the  pain  in  the  back  being 
much  increased  on  pressure. 

Pathology. — After  death  in  cases  of  concussion  of  the  spinal 
cord,  every  condition  is  found  between  slight  ecchymosis,  with 
some  redness  of  the  membranes,  through  all  the  gradations  of 
softening,  up  to  complete  disorganization  of  its  structure.  In 
many  cases  there  is  extravasation  of  blood  into  the  substance  of 
the  cord  itself.  When  this  occurs,  the  clot  is  most  commonly 
found  in  the  gray  substance,  or  if  not  actually  confined  to  this, 
at  all  events,  towards  the  center  of  the  cord  and  opposite  the  seat 
of  injury.     Occasionally  the  blood  is  effused  largely  into  the 
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spinal  canal,  compressing  the  cord,  and  thus  occasioning  gradu- 
ally increasing  paraplegia.  It  may  also  happen  as  the  result  of 
a  strain.  When  myelitis  has  occurred,  the  membranes  are  found 
congested  and  sloughy,  and  the  cord  itself  in  every  degree  of 
red  softening,  up  to  complete  liquefaction. 

Treatment. — The  treatment  of  concussion  of  the  spinal  cord 
must  be  conducted  upon  the  same  general  principles  as  that  of 
concussion  of  the  brain,  page  131.  The  patient  is  to  be  kept  in 
the  recumbent  position  until  the  lower  limbs  have  regained  their 
power.  Jlrnicated  or  Hypericum  lotions  should  be  placed  over 
the  seat  of  injury,  the  urine  should  be  drawn  off  at  stated  inter- 
vals, the  lower  bowels  be  relieved  by  enemas,  and  the  strength 
sustained  by  nourishing  diet,  which  should  be  kept  up  so  long  as 
the  paralysis  continues.  The  internal  treatment  must  be  con- 
ducted upon  the  same  general  principles  already  alluded  to  in 
"Injuries  of  Soft  Tissues,"  vol.  1,  p.  614. 

Wounds  of  the  spinal  cord  may  occur  from  stabs  with  pointed 
instruments,  from  gun-shot  violence,  or  more  frequently  from 
injury  inflicted  upon  it  by  the  pressure  of  fractured  vertebrae. 

In  the  latter  case,  there  is  an  association  of  wound  and  com- 
pression, giving  rise  essentially  to  the  same  symptoms  as  if  the 
cord  were  divided. 

When  the  cord  is  completely  divided,  a  certain  set  oF  symp- 
toms occur  which  are  common  to  all  cases,  at  whatever  part  of 
the  cord  the  injury  may  have  been  inflicted,  provided  it  be  not  so 
high  as  to  cause  instant  death. 

In  the  first  place  there  is  complete  paralysis  of  sense  and  mo- 
tion in  all  parts  below  the  seat  of  injury,  though  the  mental  man- 
ifestations continue  intact.  The  precise  seat  of  the  injury  may 
often  be  diagnosed  by  the  extent  of  the  paralysis.  Thus  in  injury 
of  the  lower  part  or!  the  spine,  there  may  be  paralysis  of  all  those 
parts  supplied  by  the  sacral  plexus,  whilst  those  from  the  lumbar 
are  not  affected,  the  sensibility  being  lost  below  the  knees,  whilst 
above  it  is  perfect — thus  leading  to  the  inference  the  injury  has 
been  inflicted  above  the  one  and  below  the  other  set  of  nerves. 
The  temperature  of  the  part  becomes  lowered ;  though  in  some 
cases  when  the  paralysis  is  not  quite  complete,  the  reverse  has 
been  observed ;  and  after  a  time-,  a  visible  diminution  takes  place 
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in  its  nutritive  activity,  the  circulation  becoming  feeble,  with  a 
tendency  to  congestion  at  depending  points. 

This  lessening  of  nutritive  vigor  is  not.  however,  confined  to 
the  paralyzed  parts,  but  the  whole  of  the  system  participates  in 
it,  the  patient  becoming  speedily  anemic  and  cachectic.  The  skin 
assumes  a  dirty,  cadaverous  hue,  and  the  cuticle  usually  exfoliates 
in  branny  flakes. 

These  general  symptoms  of  paralysis  as  the  result  of  injury 
present  important  modifications,  according  to  the  point  at  which 
the  cord  is  divided. 

Injury  in  the  lumbar  or  lower  part  of  the  dorsal  region 
will  be  attended  by  complete  paralysis  of  all  the  parts  supplied 
by  the  nerves  given  off  from  the  sacral  or  lumbar  plexuses,  or 
both;  hence  there  will  be  paralysis  of  the  lower  extremities,  of 
the  genital  organs,  and  of  the  trunk  as  high  as  the  seat  of  injury. 
There  is  always  in  these  cases  relaxation  of  the  sphincter  ani, 
and  hence  incontinence  of  flatus,  and,  to  a  great  extent,  of  fasces. 
There  is,  at  first,  retention  of  urine,  in  consequence  of  the  para- 
lyzed state  of  the  bladder,  the  body  of  which  is  unable  to  expel 
its  contents  ;  after  a  time,  however,  the  urine  dribbles  away  as 
fast  as  it  is  poured  into  this  over-distended  organ,  the  neck  of 
which  has  lost  its  contractile,  sphincter-like  action.  After  the 
first  few  days  the  urine  will  be  observed  to  be  ammoniacal  in  odor 
and  alkaline  in  reaction.  This  is  probably  owing  to  changes 
effected  after  it  has  entered  the  bladder,  the  mucous  membrane  of 
which  becomes  chronically  inflamed,  secreting  a  viscid,  alkaline 
muco-pus,  which  mixes  with  the  urine.  In  the  early  stages  of 
the  accident  the  penis  will  be  observed  to  be  in  a  state  of  semi- 
erection.  Patients  who  have  met  with  injuries  of  this  portion  of 
the  spinal  cord  may  live  for  many  months,  and  even  for  a  year 
or  two,  but  eventually  die,  usually  with  sloughing  of  the  nates, 
or  from  the  intervention  of  some  visceral  inflammation  of  a  low 
type. 

If  the  upper  dorsal  region  be  divided  at  about  the  level*  of 
the  third  dorsal  vertebra,  we  have  not  only  the  train  of  symptoms 
that  has  just  been  mentioned  as  characteristic  of  this  injury  lower 
down,  but  another  set  of  symptoms  is  superadded  to  them,  owing 
to  the  respiration  being  interfered  with,  in  consequence  of  the 
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paralysis  of  the  greater  portion  of  the  expiratBry  muscles  ;  the 
intercostals,  and  those  constituting  the  abdominal  wall,  no  longer 
acting,  and  imperfect  expiration  is  effected  solely  by  the  elasticity 
of  the  walls  of  the  chest ;  and  those  expiratory  movements,  such 
as  sneezing  and  coughing,  which  are  of  a  muscular  character, 
cannot  be  accomplished.  In  these  cases  it  will  be  noticed  that, 
during  inspiration,  which  is  effected  almost  exclusively  by  the 
diaphragm,  the  ribs  are  depressed  instead  of  being  expanded  and 
raised,  and  the  abdominal  wall,  which  is  soft  and  flaccid,  is  pro- 
truded far  beyond  its  normal  limits.  In  consequence  of  the 
impediment  to  respiration,  the  blood  is  not  properly  arterialized, 
and  a  slow  process  of  asphyxia  goes  on,  usually  running  into 
congestive  pneumonia,  and  terminating  fatally  in  fifteen  or 
twenty  days. 

Where  the  lower  cervical  vertebrse  are  injured,  not  only  do 
all  the  preceding  symptoms  occur,  but  there  will  be  paralysis  of 
the  upper  extremities  as  well,  and  the  inspiration  being  entirely 
diaphragmatic,  the  circulation  speedily  .becomes  affected,  the 
•countenance  assuming  a  diffused  and  purplish  look.  If  the  cord 
have  been  divided  immediately  above  the  brachial  ^ plexus,  the 
whole  of  the  upper  extremities  will  be  completely  paralyzed, 
but  if  the  injury  be  opposite  the  sixth  cervical  vertebra,  it  may 
happen  that  the  upper  extremities  only  are  paralyzed. 

Division  above  the  origin  of  the  phrenic  nerve,  opposite  to 
or  above  the  third  cervical  vertebra,  induces  instantaneous  death 
from  paralysis  of  the  diaphragm,  as  well  as  of  the  rest  of  the 
respiratory  muscles. 

It  occasionally  happens  in  partial  division  of  the  cord,  as  in 
some  cases  resulting  from  fracture,  that  the  symptoms  are  not  so 
clearly  marked,  as  would  appear  from  the  description  just  given. 
Thus  for  instance  the  paralysis  may  not  extend  to  all  the  parts 
below  the  injury  ;  it  may  be  attended  by  severe  pain  in  some  of 
the  semi-paralyzed  parts  ;  or,  motion  may  be  affected  in  one  limb 
and  sensibility  in  another.  These  deviations  from  what  is  usual 
may  be  explained  by  some  peculiarity  in  the  seat  of  the  injury  to 
the  cord,  or  by  the  extent  of  its  division. 

Treatment.— In  regard  to  the  treatment  of  wounds  of  the 
spinal  -fjord,  nothing  of  a  definite  character  can  be  suggested ; 
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every  case  will  require  to  be  managed  according  to  its  own  pecu- 
liar nature.  The  great  object  of  the  surgeon  is  to  moderate 
inflammation  and  prevent  effusion  and  other  ill  effects.  In  a  very 
violent  injury  of  the  lumbar  spinal  cord,  terminating  in  paralysis 
of  the  parts  supplied  by  the  nerves  given  off  at  the  point  of* 
injury,  I  found  the  most  satisfactory  results  follow  the  internal 
and  external  use  of  Hypericum  per.  In  two  weeks  the  patient 
regained  his  power  of  locomotion,  and  in  three  weeks  all  the 
functions  of  the  body  hitherto  lost  had  completely  recovered,  and 
up  to  the  present  period  he  enjoys  complete  and  uninterrupted 
health.  I  believe  the  remedy  to  possess  valuable  curative  proper- 
ties in  injuries  done  to  the  cord,  and  have  no  hesitation  in  recom- 
mending it  for  such  conditions.  If  foreign  matter  is  present  and 
pressing  upon  the  cord,  it  should,  if  possible,  be  removed,  though 
in  attempting  to  do  this  there  is  great  risk  of  increasing  the  origi- 
nal trouble.  Trephining  has  been  tried  without  success  in  a  num- 
ber of  cases  in  depressed  fracture  of  the  vertebras,  and  is  now,  I 
believe,  altogether  abandoned. 

Myelitis. — Inflammation  of  the  spinal  cord,  termed  myelitis, 
belongs  rather  to  the  province  of  the  physician  than  the  surgeon, 
and  the  reader  may  therefore  very  properly  be  referred  to  its  treat- 
ment in  the  works  on  medical  practice.  The  chief  remedies  in 
its  treatment  are  Belladonna,  Conium,  Mercurius,  Phos- 
phorus, Secale  cor.,  Siticea,  Sulphur  and  Veratrum, 

SECTION  III. 

INJURIES     OF    THE    FACE. 

Injuries  about  the  face  and  forehead  present  nothing  very  pecu- 
liar, except  that  they  partake  of  the  same  tendency  to  ready  repair 
as  is  observed  in  the  scalp,  as  well  as  to  the  supervention  of  ery- 
sipelatous inflammation.  Their  usual  danger,  however,  is  from 
hemorrhage,  which  is  often  remarkably  free,  notwithstanding  there 
are  no  vessels  of  any  considerable  size  to  be  wounded  in  this  part. 
More  or  less  difficulty  may  also  be  encountered  through  a  loss  of 
the  function  of  the  nerve  wounded.     It  is  therefore  proper  that 
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these  wounds  should  be  carefully  watched.  Owing  to  the  situa- 
tion of  wounds  of  the  face  it  is  desirable  to  conduct  the  treat- 
ment so  as  to  leave  as  little  scarring  as  possible.  Hence  the  edges, 
after  being  well  washed  in  cold  water,  should  be  brought  neatly 
into  apposition,  by  fine  hare-lip  pins  and  the  twisted  suture,  or 
by  a*few  points  of:  interrupted  suture,  using  strips  of  adhesive 
plaster  as  an  additional  support  if  required.  Should  they  occur 
in  the  neighborhood  of  the  eyelid,  especial  care  must  be  taken  to 
prevent  any  loss  of  substance,  lest  the  contraction  of  the  cicatrix 
produce  eversion  of  the  lid.  In  those  cases  in  which  a  portion  of 
the  nose  or  lip  has  been  lost,  much  can  be  done  by  way  of  repair, 
by  resorting  to  properly  conducted  plastic  operations,  which  will 
be  described  hereafter. 

Salivary  fistula  sometimes  results  from  wounds  dividing  the 
parotid  duct,  in  consequence  of  which  they  do  not  heal,  owing  to 
a  trickling  of  saliva  on  the  outside  of  the  cheek,  which  is  a  source 
or  much  annoyance  and  disfigurement.  The  surface  surrounding 
the  orifice  thus  occasioned  is  puckered  and  somewhat  excoriated, 
the  opening  itself  presenting  a  granulating  appearance.  Pro- 
vided this  condition  be  recent,  a  cure  can  sometimes  be  accom- 
plished by  paring  the  edges  of  the  wound,  bringing  them  into  close 
apposition,  and  applying  moderate  pressure  on  the  part.  In  cases 
of  long  standing,  it  may  occur  that  the  opening  into  the  mouth 
has  become  closed,  when  it  will  be  necessary  to  make  an  artificial 
orifice,  which  may  be  accomplished  by  the  use  of  a  seton.  After 
the  course  of  the  saliva  has  thus  been  directed  into  the  mouth, 
the  external  wound  may  be  closed. 

Other  fistulous  openings  may  also  occur  in  the  cheek,  as  the 
result  of  injury  or  disease,  so  as  to  allow  the  escape  of  small 
quantities  of  saliva.  They  are  always  more  or  less  difficult  to 
heal;  the  edges  becoming  callous,  and  not  readily  taking  on  the 
reparative  process.  Hence  it  may  sometimes  become  necessary 
to  set  up  a  new  inflammatory  action  by  the  use  of  caustics  ;  though 
£S  a  general  rule,  making  the  opening  free,  excising  the  edges, 
and  properly  coaptating  the  raw  surfaces,  will  effect  a  union. 

Injuries  of  the  Eyeball  are  so  commonly  followed  by  impair- 
ment or  total  loss  of  vision  as  to  constitute  a  very  important  series 
of  accidents ;  the  delicacy  of  the  structure  of  this  organ   being 
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such,  that  slight  wounds  of  its  more  transparent  parts,  or  dis- 
placement of  the  lens,  is  followed  by  complete  opacity  and  loss 
of  sight. 

In  contusion  of  the  eyeball  without  rupture,  concussion  of  the 
retina  may  be  followed  by  temporary  or  permanent  amaurosis. 
More  frequently  contusions  of  the  eye  are  accompanied  by  extrav- 
asation of  blood  under  the  conjunction,  and  much  ecchymosis  of 
the  eyelids. 

In  contusion  with  rupture,  the  cornea  may  be  torn,  the  humors 
lost,  and  vision  permanently  destroyed.  The  rupture,  how- 
ever, is  more  frequently  internal,  the  outer  tunics  escaping 
all  injury.  Iri  this  case  there  is  extravasation  of  blood  into  the 
anterior  chamber,  hiding  and  complicating  deeper  mischief  within 
the  ball.  This  condition,  termed  hzemophthalmia,  is  frequently 
associated  with  separation  of  the  ciliary  margin  of  the  iris.  Or 
there  may  be  displacement  of  the  crystalline  lens,  which  may  be 
drawn. into  the  vitreous  humor,  be  engaged  in  the  pupillary  aper- 
ture, or  fall  forwards  into  the  anterior  chamber.  As  a  conse- 
quence of  such  injuries,  severe  pain,  inflammation,  disorganization, 
and  loss  of  vision,  often  ensue. 

Wounds  of  the  eyeball  may  be  divided  into  those  which  are 
merely  superficial,  and  those  that  perforate  its  coats. 

The  non- penetrating  wounds  are  usually  inflicted  by  iron- 
filings  or  other  small  metallic  bodies,  which  become  fixed  in  the 
cornea.  The  first  points  to  be  observed  in  the  treatment  is  to 
remove  the  foreign  substance,  which,  if  it  be  imbedded  in  the 
cornea,  can  usually  be  picked  out  with  the  point  of  a  lancet  or 
a  cataract  needle.  The  slight  bro,wn  stain  that  will  be  left  after 
the  removal  of  spicule  of  iron,  are  not  to  be  regarded  as  in  the 
least  alarming,  from  the  fact  that  it  will  disappear  in  a  few  days. 
The  manner  of  everting  the  eyelid  has  been  described  in  vol.  1, 
p.  184. 

Penetrating  wounds  of  the  eyeball  are  inflicted  by  pointed 
agents,  as  sharp  bits  of:  stick,  steel  pens,  by  fragments  of  gun- 
caps,  etc.,  and  are  exceedingly  dangerous  to  vision  ;  and  in  case* 
the  offending  substance  becomes  lodged  in  the  wound,  it  is  prob- 
able the  sight  will  be  permanently  lo&fc.  The  danger  which  is  likely 
to  ensue  arises  from  the  escape  of  the  humors,  or  from  a  hernial 
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prolapse  of  the  iris  through  an  accidental  opening  in  the  cornea. 
The  more  remote  consequences  are  due  to  the  inflammatory  action 
that  is  set  up,  producing  an  opaque  cicatrix  of  the  cornea,  or  of 
the  capsule  of  the  lens ;  or  adhesions  may  form,  stretching  across 
between  the  iris  and  the  lens,  or  between  these  parts  and  the  pos- 
terior surface  of  the  cornea ;  or  the  inflammation  may  be  so  vio 
lent  as  to  produce  disorganization  of  the  eye. 

Treatment. — The  treatment  of  penetrating  wounds  of  the 
eyeball  consists  mainly  in  keeping  down  subsequent  inflammation, 
the  general  principles  of  which  are  laid  down  in  vol.  1,  p.  646, 
entitled  "  Punctured  Wounds. "  If  the  wound  has  produced  a 
protrusion  of  the  iris  through  the  cornea,  it  should  be  carefully 
returned  and  a  drop  or  two  of  the  solution  of  Atrojnne  placed 
upon  the  eye.  If  it  cannot  be  replaced,  removal  may  be  effected 
with  a  pair  of  fine  curved  scissors,  and  if  at  a  later  period  any 
staphylomatous  tumor  present,  it  should  be  touched  from  time  to 
time  with  a  pointed  piece  of  nitrate  of  silver.  If  a  tendency 
exists  to  the  formation  of  adhesions,  or  to  the  deposit  of  lymph 
within  the  pupil  or  anterior  chamber,  our  principal  reliance  will 
be  upon  the  administration  of  Mercurius,  Jodium,  Hepar, 
Conium,  Euphrasia,  Ruta  or  Slaphysagria,  internally,  con- 
joined with  external  applications  of  Ledum,  Staphysagria  and 
Calendula,  as  called  for  by  the  assemblage  of  symptoms  in  each 
case.  If  the  lens  or  its  capsule  have  become  opaque,  producing 
traumatic  cataract,  it  must  be  removed  as  will  be  hereafter  pointed 
out  in  diseases  of  the  eye. 

The  treatment  of  non-penetrating  wounds,  after  the  removal 
of  any  foreign  body  that  has  been  lodged,  will  be  conducted  on 
the  same  principles  laid  down  in  "  Injuries  and  Contusions  of 
the  Soft  Tissues,"  vol.  1,  p.  620. 

Wounds  of  the  Tongue  are  not  very  often  met  with,  but 
when  they  do  occur  are  generally  the  result  of  a  bite  inflicted  by 
the  patient  himself  when  in  convulsions,  or  they  may  be  produced 
by  balls.  In  cases  where  the  deeper  seated  portions  of  the  organ 
are  wounded,  the  hemorrhage  will  be  found  quite  profuse  and 
troublesome.  Under  these  circumstances  it  will  be  necessary  to 
hook  the  tongue  with  a  tenaculum,  in  order  to  control  it  while 
the  bleeding  is  controlled  by  the  application  of  a  ligature.     If 
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the  wound  be  quite  extensive,  it  may  be  required  to  employ 
sutures,  which  will  have  to  be  numerous  and  passed  deeply,  owing 
to  their  tendency  to  cut  through  the  tender  tissue  of  the  tongue. 
In  superficial  wounds  of  this  organ,  the  hemorrhage  may  be  con- 
trolled in  most  cases  by  the  application  of  styptics,  as  recom- 
mended under  Means  of  Arresting  Hemorrhage,  vol.  1,  p.  164. 


SECTION  rv. 

WOUNDS    OF    THE     NECK. 

Wounds  of  the  Neck  are  dangerous  according  to  their 
situation  and  depth ;  thus,  wounds  inflicted  on  the  front  of  the 
neck  implicate  more  important  structures  than  those  on  the  back 
of  this  region  ;  while  the  deeper  the  wound,  the  more  serious  the 
injury.  Superficial  wounds  of  the  neck  may  also  become  dan- 
gerous in  consequence  of  suppuration,  the  pus  having  a  tendency 
to  buiTOw  into  the  deeper  structures,  especially  under  the  reflec- 
tions of  the  cervical  fascia. 

All  the  injuries  of  this  region,  however,  are  commonly  suicidal, 
and  may  be  inflicted  with  any  variety  of  cutting  instrument.  The 
hemorrhage  from  these  wounds  is  usually  abundant,  notwith- 
standing none  of  the  larger  trunks  are  divided ;  the  blood  flowing 
freely  from  the  venous  plexuses  and  the  thyroid  body.  If  the 
larger  arteries,  as  the  carotid  and  its  primary  branches,  be  divi- 
ded, the  hemorrhage  may  be  so  profuse  as  to  cause  almost  instan- 
taneous death.  Another  source  of  danger  arises  from  the  admis- 
sion of  air  into  the  veins,  which  may  occur  in  consequence  of  a 
very  small  wound.  The  large  nerves,  as  the  phrenic  and  vagus, 
cannot,  in  a  suicidal  wound,  be  divided  without  injuring  the 
neighboring  vessels.  The  division,  however,  of  the  respiratory 
nerves,  or  even  of  one  of  them,  would  undoubtedly  prove  fatal 
by  the  interference  of  the  respiratory  act  which  would  thus  be 
occasioned. 

The  air  passages  are  commonly  wounded  in  the  more  serious 
suicidal  attempts.  They  may  be  known  by.  the  air  being  seen 
and  heard  to  bubble  in  and  out  of  the  wound  during  respiration. 
They  are  frequently  complicated    with   injuries    of  the   larger 
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vessels  and  nerves,  and  sometimes  with  wounds  of  the  oesophagus. 
Owing  to  the  generally  received  impression  that  makingan  open- 
ing into  the  trachea  produces  immediate  death,  the  incision  is 
commonly  made  high  in  the  neck  where  it  is  the  most  easily 
reached ;  hence,  the  more  important  vessels  are,  through  a  want 
of  knowledge  of  the  parts,  avoided,  and  the  bravado  of  the  victim 
unrewarded  by  success. 

There  are  four  situations  in  which  these  wounds  occur : 

1st.  Jibove  the  hyoid  bone,  the  cut  extending  into  the  mouth 
and  wounding  the  root  of  the  tongue.  Such  a  wound  is  attended 
by  copious  hemorrhage ;  there  is  much  difficulty  in  feeding  the 
patient,  as  the  power  of  swallowing  is  completely  lost. 

2nd.  In  the  thyro-hyoid  space,  laying  the  pharynx  open,  but 
not  affecting  the  larynx,  being  entirely  above  it.  This  is  the  most 
common  situation  of  suicidal  attempts.  In  these  cases  there  is 
great  danger  of  the  supervention  of  oedema  glottidis,  and  conse- 
quent suffocation. 

3rd.  The  larynx  may  be  cut  through,  either  transversely  or 
longitudinally.  In  these  cases  there  is  much  danger  to  be  appre- 
hended from  a  trickling  of  the  blood  into  the  air-passages,  and 
asphyxiating  the  patient,  and  from  inflammation  of  the  bronchi 
and  lungs,  supervening  at  a  later  period. 

4th.  The  trachea  may  be  wounded,  in  which  event  the  same 
dangers  are  attendant  that  are  observed  in  wounds  of  the  larynx. 

The  principal  causes  of  death,  however,  in  wounds  of  the  air- 
passages,  are  seen  in  the  occurrence  of  bronchitis  and  pneumonia, 
"  either  from  the  inflammation  extending  downward  from  the 
wound,  or  in  consequence  of  the  cold  air  entering  the  lungs 
directly,  without  being  warmed  by  passing  through  the  nasal 
cavities. 

The  depressed  mental  condition  of  the  patient  is  also  unfavor- 
able to  recovery  in  those  instances  in  which  the  wound  is  suicidal, 
disposing  him  to  low  forms  of  inflammation. 

Treatment. — The  same  general  principles  are  applicable  here 
as  in  wounds  of  other  regions/*  The  hemorrhage  is  of  course 
the  first  thing  to  be  attended  to,  by  the  ligature  of  all  bleeding 

*See  Incised  Wounds,  vol.  1,  page  635. 
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vessels,  whether  arterial  or  venous,  in  order  to  prevent  an  engorge- 
ment of  the  air-passages.  In  severe  cases  it  will  be  found  useful 
to  introduce  a  large  silver  tube  into  an  aperture  in  the  trachea, 
for  the  patient  to  breathe  through,  and  then  plugging  the  wound 
around  it.  So  soon  as  the  bleeding  has  fairly  ceased,  the  tube 
and  plugs  must  be  removed. 

The  edges  are  next  to  be  approximated,  by  the  use  of  a  few 
sutures,  leaving  a  small  opening  in  the  center  of  the  cut,  thus 
anticipating  the  formation  of  coagula  in  the  deeper  parts  of  the 
wound,  which,  unless  removed,  would  be  likely  to  occasion  suffo- 
cation. An  exception  to  the  rule  of  leaving  a  central  opening 
occurs  in  cases  in  which  the  trachea  has  been  completely  cut 
across.  Here  a  stitch  or  two  on  each  side  of  the  tube  is  required, 
to  prevent  the  wide  separation  of  the  two  portions  that  would 
otherwise  take  place,  owing  to  the  great  mobility  of  the  larynx 
and  upper  end  of  the  windpipe. 

Proper  attention  must  then  be  given  to  the  position  of  the  head, 
which  is  to  be  placed  so  as  not  to  induce  tension  in  the  vicinity 
of  the  wound,  and  retained  thus  by  an  application  of  the  uniting 
bandage,  described  in  vol.  1,  page  115. 

Union  by  first  intention  is  rarely  obtained ;  and,  indeed,  the 
closest  attention  is  often  required  to  produce  union  at  all,  as  the 
food  may  pass  into  the  larynx  and  make  its  appearance  at  the 
external  opening,  even  though  neither  the  pharynx  or  oesophagus 
have  been  wounded ;  and  hence  extreme  irritation  is  the  result. 
This  condition  of  things  occurs  in  consequence  of  the  loss  of  the 
natural  sensibility  of  the  glottis,  in  view  of  which  it  no  longer 
contracts  on  the  application  of  a  stimulus,  such  as  the  presence 
of  food  taken  in  by  the  mouth  ordinarily  affords.  In  these  cases 
it  will  be  necessary  to  introduce  food  by  using  the  stomach-tube. 
In  the  event  of  failing  to  procure  union  of  wounds  involving  the 
larynx  or  trachea,  a  laryngeal  or  tracheal  fistula  results,  together 
with  loss  of  voice ;  though,  when  the  opening  is  temporarily  closed 
as  with  the  finger,  the  patient  is  sometimes  enabled  to  speak. 
These  fistulse,  though  not  a  little  intractable,  can  be  closed  by 
repeated  cauterization  with  nitrate  of  silver,  or  by  a  plastic  opera- 
tion, which  consists  in  freely  paring  the  edges  of  the  orifice,  and 
passing  the  knife  under  them  for  some  distance,  so  as  to  detach 
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them  from  subjacent  parts ;  a  vertical  incision  is  then  made 
through  the  lower  lip  of  the  opening — so  as  to  split  it  downwards. 
Two  points  of  suture  are  now  to  be  inserted  into  each  side  of  the 
horizontal  incision,  bringing  their  edges  in  contact,  but  the  ver- 
tical cut  is  left  free  for  discharges  and  saliva  to  drain  through. 
Unless  this  outlet  be  afforded,  these  fluids  will  soon  produce  so 
much  tension  that  the  sutures  will  cut  through  the  tissue. 

SECTION  V. 

WOUNDS     OF     THE     CHEST. 

Non-penetrating  wounds  of  the  chest  have  no  character- 
istics by  which  they  are  particularly  distinguished  from  similar 
lesions  in  other  pares  of  the  body  except  those  which  are  due  to 
anatomical  relations  and  the  mechanical  action  of  the  chest.  In 
view  of  the  disturbing  influence  of  the  respiratory  movements,  it 
is  important  in  facilitating  union  of  the  edges  of  any  superficial 
wound  of  the  chest,  that  the  sutures  and  adhesive  strips  be  applied 
with  skill  and  carefully  watched. 

Contused  wounds  of  this  region  are  liable  to  be  followed  by 
inflammation  of  the  thoracic  contents,  in  consequence  of  the  con- 
cussion which  these  parts  would  unavoidably  undergo.  In  such 
cases  the  treatment  will  be  the  same  as  heretofore  pointed  out 
under  the  head  of  "  Contused  Wounds,"  vol.  1,  p.  644. 

Wounds  of  the  Lung  may  be  regarded  as  serious,  in  pro- 
portion to  the  amount  of  air  admitted,  or  from  the  hemorrhage, 
or  from  the  grade  of  the  inflammation  following.  Wounds  of 
this  organ  may.  occur,  without  any  external  opening,  as  from  the 
ends  of  a  broken  rib  being  driven  inwards ;  most  frequently,  how- 
ever, the  accident  is  due  to  a  penetrating  wound  inflicted  by  a 
pointed  instrument  or  by  a  bullet. 

Symptoms. — If  the  wound  be  severe  the  patient  will  mani- 
fect  the  usual  signs  of  shock,  being  seized  at  the  same  time  with 
difficulty  of  breathing,  followed  by  much  tickling  and  irritating 
cough,  with  expectoration  of  frothy,  bloody  mucus,  or  perhaps  of 
large  quantities  of  pure  blood.  The  air  may  also  pass  in  and  out 
during  respiration,   and  emphysema,   pneumo-thorax,  or  pneu- 
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monia,  will  speedily  supervene  ;  and  in  case  the  thoracic  opening 
should  exceed  in  extent  the  orifice  of  larynx,  there  will  be  com- 
plete collapse  of  the  lung.  On  auscultating  the  chest  immedi- 
ately after  the  infliction  of  the  injury,  and  before  there  is  any  time 
for  the  supervention  of  any  after-consequences,  a  loud,  rough 
crepitation  will  be  distinctly  audible  at  and  around  the  seat  of 
injury. 

The  principal  dangers  resulting  from  a  wound  of  the  lung  are 
hemorrhage,  both  external  and  internal ;  emphysema,  pneumo- 
thorax, pneumonia,  and  empyema. 

The  hemorrhage  is  usually  abundant  and  often  fatal;  the 
patient  spitting  up  a  large  quantity  of  florid,  frothy  blood.  If  it 
do  not  prove  fatal  in  the  early  period  of  the  injury,  the  expector- 
ation generally  ceases  in  a  great  measure  in  the  course  of:  forty- 
eight  hours,  being  followed  by  sputa  of  a  more  rusty  character. 
If  the  external  wound  be  free,  there  will  be  copious  bleeding  from 
it,  but  not  infrequently  the  blood  finds  its  way  into  the  plural  sac, 
rather  than  through  the  external  opening,  and  may  produce  death  * 
from  the  quantity  effused,  or  by  occasioning  suffocation.  The 
symptoms  of  this  concealed  hemorrhage  (hemothorax*)  are  the 
same  as  those  characterizing  the  loss  of  blood  from  other  parts, 
such  as  coldness  and  pallor  of  the  surface,  small  weak  pulse,  a 
tendency  to  collapse,  with  increasing  dyspnoea.  The  more  special 
signs  consist  in  an  inability  to  lie  on  the  uninjured  side,  with, 
in  some  cases,  some  bulging  of  the  intercostal  spaces,  and  an 
ecchymosed  condition  of  the  posterior  part  of  the  wounded  portion 
of  the  chest.  Still  more  important  signs,  however,  are  furnished 
by  auscultation.  As  the  blood  gravitates  towards  thej)ack  of  the 
chest,  between  the  posterior  wall  and  the  diaphragm,  there  will  be 
gradually  increasing  dullness  on  percussion  in  this  situation,  with 
absence  of  respiratory  murmur ;  the  other  portions  of  the  lung 
admitting  air  freely. 

Emphysema,  the  infiltration  of  air  into  the  cellular  tissue  of 
the  body,  and  pneumo- thorax ,  an  accumulation  of  air  in  the 
cavity  of  the  pleura,  are  not  infrequent  complications  of  a 
wounded  lung.  These  accidents  more  commonly  occur  when  the 
external  wound  is  small  and  oblique,  and  they  may  happen  incases 
in  which  the  lung  is  punctured  by  a  fractured  rib,  without  there 
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being  an  external  wound.  In  the  majority  of  cases  emphysema 
and  pneumo-thorax  occur  together,  but  either  may  be  met  with  sep- 
arately. The  mechanism  of  traumatic  emphysema  is  commonly 
as  follows : 

If  the  pleura  costalis  be  wounded  and  the  lung  injured,  at 
every  inspiration  a  quantity  of  air  is  sucked  into  the  pleural  sac, 
either  through  the  external  wound,  or,  if  none  exist,  from  a  hole 
in  the  lung,  thus  giving  rise  to  pneumo-thorax.  At  every  expi- 
ration, the  air  thus  accumulated  in  the  pleural  sac,  being  com- 
pressed by  the  descent  of  the  walls  of  the  chest,  is  pumped  into 
the  cellular  tissue  around  the  edges  of  the  wound ;  and  if  this  be 
oblique  and  valvular,  being  unable  to  escape  wholly  through  it, 
finds  its  way  at  each  succeeding  respiration  further  into  the  large 
cellular  planes,  first  about  the  trunk  and  neck,  and  eventually, 
perhaps,  into  those  of  the  body  generally.  Though  this  is  the 
way  in  which  emphysema  usually  occurs,  it  may  be  occasioned 
otherwise,  as  by  the  rupture  of  an  air-cell  or  bronchus  without 
any  external  wound.  The  air,  getting  into  the  posterior  medias- 
tinum, and,  finding  its  way  along  the  nerves  and  vessels  in  this 
situation,  passes  through  the  cervical  fascia,  which  closes  the 
upper  part  of  the  thorax,  and  thus  reaching  the  neck,  diffuses 
itself  along  the  sheaths  of  the  arteries  and  nerves,  along  which  it 
finds  its  way  into  the  limbs ;  its  appearance  being  first  noticed 
by  its  extending  along  the  course  of  the  vessels. 

The  symptoms  of  emphysema  are  distinctly  marked.  There 
is  a  puffy  swelling,  pale,  and  crackling  when  pressed  upon,  at 
first  confined  to  the  neighborhood  of  the  wound,  if  there  be  one 
externally ;  if  not,  making  its  appearance  opposite  the  fractured 
ribs,  and  gradually  extending  over  the  upper  part  of  the  trunk 
and  neck,  to  which  it  is  usually  limited.  Rare  cases  occur,  how- 
ever, in  which  the  swelling  becomes  more  general,  the  body  being 
blown  up  to  an  enormous  size,  the  features  effaced,  the  move- 
ments of  the  limbs  interfered  with,  respiration  arrested,  and  suffo- 
cation consequently  induced ;  after  death  air  has  been  found  iu 
all  the  tissues,  even  under  the  serous  coverings  of  the  abdominal 
organs. 

In  traumatic  pneumo-thorax  there  is  diminution  or  complete 
absence  of  the  respiratory  murmur  on  the  affected  side,  with  a 
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loud  tympanitic  resonance  on  percussion,  puerile  respiration  in 
the  sound  lung,  and  considerable  distress  in  breathing. 

Pneumonia  is  an  invariable  sequence  of  a  wounded  lung,  and 
constitutes  one  of  the  great  secondary  dangers  of  these  injuries  ; 
the  inflammation  that  is  necessary  for  the  repair  of  the  wound  in 
this  organ  having  frequently  a  tendency  to  extend  beyond  the 
part  injured,  and  not  uncommonly  to  terminate  in  abscess. 

Traumatic  pneumonia  resembles  in  all  its  symptoms,  auscul- 
tatory as  well  as  general,  the  idiopathic  form  of  the  disease. 
There  is  the  same  crepitation,  dullness  on  percussion,  and  absence 
of  the  respiratory  murmur  as  the  process  of  hepatization  advances, 
with  rusty  sputa,  much  tinged  with  blood,  in  the  early  stages.  It  ' 
differs,  however,  from  the  idiopathic  form  of  the  disease,  in  hav- 
ing a  much  less  marked  tendency  to  diffuse  itself:  throughout  the 
lung,  in  being  limited  to  the  injured  side  alone,  and  in  more  fre- 
quently terminating  in  abscess,  which  however  is  often  dependent 
on  the  lodgment  of  some  foreign  body,  as  clots  of  blood,  wadding 
or  clothingT  in  the  substance  of  the  organ. 

Empyema^  a  collection  of  pus  in  the  chest,  is  usually  occa-  , 
sioned  at  a  later  period  by  the  irritation  of  effused  blood,  or  of 
some  extraneous  substance  that  has  lodged  in  the  pleura.  Its  exist- 
ence may  be  recognized  by  dullness  on  percussion,  and  absence  of 
respiratory  murmur  in  the  posterior  and  lower  parts  of  the  chest 
up  to  a  level  that  has  a  gradual  tendency  to  ascend,  and  that 
varies  according  as  the  patient  is  upright  or  recumbent,  until  at  last 
the  whole  side  of  the  chest  being  filled  with  pus,  there  is  increase 
of  its  size  on  measurement,  with  bulging  of  the  intercostal  spaces, 
and  compression  of  the  lung  against  the  spine. 

The  p?*ognosis  in  wounds  of  the  lung  is  exceedingly  unfavora- 
ble, but  still  is  less  so  than  similar  injuries  of  most  of  the  vis- 
cera. Gun-shot  wounds  of  the  chest  are  more  dangerous  than 
stabs,  owing  partly  to  the  laceration  attendant  on  a  bullet"  wound, 
but  chiefly  to  the  lodgment  of  foreign  matter. 

Emphysema  is  seldom  a  dangerous  complication,  though  it  may 
become  so,  if  very  extensive,  and  allowed  to  increase  unchecked. 
IE  both  lungs  are  wounded  at  the  same  time,  the  result  is  almost 
inevitably  fatal,  either  by  the  abundant  hemorrhage  suffocating  or 
exhausting  the  patient ;  or  in  consequence  of  asphyxia  occasioned 
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by  air  being  drawn  into  both  the  pleural  sacs,  and  by  compressing 
the  lungs,  arresting  respiration.  This,  however,  does  not  neces- 
sarily result. 

Treatment. — The  treatment  of  wounds  implicating  the  lungs 
must  have  reference  to  the  various  sources  of  danger  that  have 
been  enumerated,  and  will  be  constitutional  and  local.  In  the 
local  treatment  of  penetrating  wounds  of  the  chest,  the  weight 
of  surgical  authority  is  in  favor  of  immediate  closure  of  the  wound 
so  soon  as  all  foreign  bodies  have  been  removed  and  the  external 
hemorrhage  controlled.  Ligature  of  an  artery  is  to  be  accom- 
plished in  the  usual  way,  enlarging  the  wound,  if  necessary,  in 
order  to  reach  it.  In  the  removal  of  foreign  bodies,  time  and 
delicacy  are  requisite  to  prevent  the  exciting  of,  perhaps,  even 
more  irritation  than  would  be  occasioned  by  the  continued  pres- 
ence of  the  foreign  body  itself,  and  light  water  dressings  medi- 
cated with  Hypericum,  Ledum,  or  Staphysagria,  should  be 
continuously  applied. 

If  the  wound  be  a  punctured  one,  Ledum  becomes  the  appro- 
priate remedy  for  external  dressing,  after  the  edges  have  been 
closed  by  means  of  sutures,  plaster  and  Collodion,  By  this 
means  the  bleeding  will  be  arrested,  and  the  patient  enabled  to 
breathe  with  more  facility.  Hemorrhage  from  the  intercostal 
arteries  is  seldom  troublesome.  Should  bleeding  occur,  how- 
ever, from  these  vessels,  the  orifice  of  the  wound  must  be 
enlarged,  and  the  bleeding  vessel  secured  in  the-  ordinary  way. 

Wounds  of  the  internal  mammary  are  of  rare  occurrence. 
The  danger  is  increased  in  such  cases,  however,  by  the  extravasa- 
tion of  blood  into  the  anterior  mediastinum,  or  one  of  the  pleurae, 
without  any  external  hemorrhage  revealing  the  mischief  going  on 
within.  If  division  of  the  artery  takes  place,  the  vessel  must  be 
sought  for  and  tied  at  both  ends.  If  much  blood  has  been  already 
extravasated  within,  it  may  be  removed  through  the  external 
orifice  by  means  of  a  female  catheter,  or  by  the  application  of  a 
cupping-glass  over  it,  and  the  case  then  treated  like  one  of  effu- 
sion into  the  chest.  It  may  be  necessary,  at  any  time  after  the 
application  of  the  first  dressing,  to  reopen  a  point  of  the  wound 
to  permit  the  escape  of  fluids  contained  within  the  cavity  of  the 
Ghest,  the  presence  of  which  will  usually  be  indicated  by  tension 
12 — VOL.  II. 
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and  a  swollen  appearance  of  the  wound,  with  dyspnoea.  During 
the  entire  treatment  of  the  case,  perfect  rest  and  freedom  from 
excitement  must  be  enjoined. 

The  constitutional  treatment  consists  in  equalizing  the  circu- 
lation by  the  administration  of  Aconite ,  which  arrests  the  hem- 
orrhage, by  diminishing  the  quantity  of  blood  circulating  through 
the  lungs.  If  evidences  of  shock  are  present,  or  contusion  have 
been  added  to  the  injury,  Arnica  is  specially  indicated.  The 
abstraction  of  blood  generally,  as  advised  by  allopathic  authority, 
is  productive  of  more  harm  than  good,  by  lessening  the  volume 
of  the  circulating  fluid,  depressing  the  vital  powers,  and  predis- 
posing to  complications  which  otherwise  would  not  occur.  The 
dangers  apprehended  by  allopathic  surgeons  of  consecutive  inflam- 
mation within  the  chest,  I  believe  to  be  almost  entirely  due  to  the 
use  of  the  lancet  in  the  earlier  stages  of  the  injury.  It  is  a 
principle,  immutable  as  the  law  of  gravitation,  that  after  every 
"  free  venesection "  a  corresponding  degree  of  vascular  excite- 
ment takes  place,  the  excitement  being  in  a  ratio  corresponding 
to  the  quantity  of  blood  abstracted ;  hence  the  existence,  after 
such  injudicious  treatment,  of  subsequent  inflammation,  upon 
which  so  much  stress  is  laid  by  allopathic  writers.  It  has  been 
made  the  occasion  of  remark  by  military  surgeons,  and  my  own 
observation  strengthens  the  fact,  that,  in  all  chest  wounds  follow- 
ing an  engagement,  those  who  were  overlooked  and  brought  into 
the  military  hospitals  two  or  three  days  after  the  infliction  of  the 
injury  always  did  better,  ceteris  paribus,  than  those  who  were 
placed  under  this  heroic  treatment  immediately  after  the  injury 
received.  The  process  of  sealing*  "  hermetically  "  penetrating 
gun-shot  wounds  of  the  chest,  which  was  introduced  into  practice 
during  the  war  of  the  rebellion,  did  not  long  survive  its  intro- 
duction. The  published  records  of  cases  treated  by  this  process 
are  a  sufficient  evidence  of  the  inutility  of  the  practice.  The 
great  sheet-anchors  of  hope  in  these  cases  are  Aconite,  Bella- 
donna, Crocus,  China,  Calendula,  Ferrum,  Hypericum, 
Hamamelis,  Ipecac,  Secale,  Sabina,  Sulphur  and  Veratruin 
vir.,  as  recommended  under  the  head  of  Gun-shot  Wounds,  vol. 
1,  page  687. 

*  Vide  Gun-sliot  Wounds  of  the  Chest,  vol.  1,  page  702. 
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If  extravasation  of  blood  into  the  pleura  is  going  on,  it  must 
be  arrested  upon  the  same  principles  heretofore  laid  down  in 
External  Hemorrhage,  vol.  l,page  158.  After  arrest  of  internal 
hemorrhage,  the  blood  contained  within  must  be  early  let  out 
from  the  pleural  sac  ;  if  permitted  to  remain,  putrefaction  and 
formations  of  pus  will  be  the  inevitable  result.  To  prevent  such 
an  unfavorable  circumstance,  the  wound  should  be  opened  from 
time  to  time,  and  the  discharges  removed. 

In  cases  of  purulent  effusion  into  the  chest,  tapping  should  be 
resorted  to  early,  in  order  to  prevent  the  serious  consequences 
that  ensue  from  such  a  condition. 

Extraneous  bodies  penetrating  the  chest  and  remaining  unex- 
tracted,  frequently  form  around  them  abscesses,  by  which  means 
they  are  loosened,  and  either  split  up  or  forced  to  the  external 
wound,  while  in  other  instances  they  remain  in  the  chest  perma- 
nently fixed  for  years,  without  producing  any  constitutional  or 
other  irritation.  An  example  of  this  kind  is  given  by  Hennan, 
where  a  bullet  was  lodged  in  the  chest  for  upwards  of  twenty 
years ;  and  Vidal  mentions  a  case  where  the  broken  end  of  a  foil 
lodged  in  the  chest  for  fifteen  years,  which  after  death  was  found 
stretching  across  to  one  of  the  ribs,  with  oiie  point  sticking  in  the 
vertebral  column. 

Emphysema  seldom  requires  any  additional  treatment  to  that 
which  has  been  spoken  of  already  in  wounds  of  the  lung.  In 
most  cases,  the  air  becomes  rapidly  absorbed  during  the  treat- 
ment appropriate  to  the  case.  In  others,  again,  the  firm  and 
equally  adjusted  bandage  will  be  beneficial.  If,  however,  the 
emphysema  be  so  extensive  as  to  interfere  with  respiration,  the 
external  wound  must  be  freely  opened,  and  the  cellular  tissue 
scarified  so  as  to  give  ready  exit  to  the  incarcerated  air. 

SECTION  VI. 

HERNIA  OF  THE  LUNG,  OR  PNEUMOCELE. 

This  extremely  rare  affection  consists  in  the  protrusion  of  a 
portion  of  the  lung  so  as  to  form  a  tumor,  and  may  supervene 
on  chest  wounds  after  the  cicatrix  has  formed,  or  may  be  present 
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from  the  first.  It  has  been  known  to  occur  from  fractured  ribs, 
and  even  from  violent  straining  during  labor.  This  protrusion 
may  take  place  at  any  part  of  the  thoracic  parietes,  though  it 
most  frequently  occurs  on  the  side  of  the  chest. 

The  affection  approaching  this  in  character,  for  which  it  might 
be  mistaken,  is  a  circumscribed  empyema.  The  diagnosis,  how- 
ever, may  be  readily  made  by  observing  the  dullness  of  percus- 
sion, the  absence  of  respiratory  murmur,  and  of  crackling  under 
the  fingers,  which  are  peculiar  to  the  latter. 

Careful  manipulation  and  well-adjusted  pressure,  together  with 
closure  of  the  wound,  will  usually  suffice  to  overcome  the  difficulty. 
Otherwise  it  will  be  preferable  to  allow  the  exposed  portion  to 
become  gangrenous  and  slough  off  rather  than  to  excise  it,  or 
employ  a  ligature.  Either  plan  may  be  followed  by  free  hemor- 
rhage. 

Thoracic  Jistulse  are  generally  the  result  of  some  foreign 
substance  remaining  in  the  wound,  and  frequently  supervene  on 
gun-shot  wounds.  Efforts  should  be  made  to  remove  the  cause 
of  irritation,  after  which  the  fistula  will  be  likely  to  heal  readily 
by  making  an  application  of  caustic.  Provided  the  patient  has 
become  exhausted  and  emaciated  in  consequence  of  the  discharge, 
it  will  be  necessary  to  support  the  vital  energies  by  the  use  of  a 
nourishing  diet,  together  with  the  administration  of  China , 
Arsenicum^  etc. ;  stimulants  may  also  be  appropriate  in  certain 
cases.  Under  some  circumstances  a  plastic  operation  may  be 
advantageously  performed  for  a  final  cure  of  the  case.     * 


SECTION  vn. 

WOUNDS    OF   THE  HEART   AND   LARGE  VESSELS. 

Wounds  of  the  heart  do  not  necessarily  prove  immediately 
fatal,  as  appears  from  various  cases  reported  in  which  patients 
have  survived  many  hours,  weeks  and  even  months.  And,  indeed, 
cases  are  recorded  in  which,  upon  post-mortem  inspection,  cica- 
trices were  found  in  the  walls  of  the  heart,  having  received  the 
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wound  years  before.*  Generally,  however,  immediate  death 
occurs  from  the  sudden  loss  of  blood  and  the  nervous  depression 
which  the  patient  sustains. 

It  appears  that  the  rapidity  with  which  the  wound  proves  fatal 
depends  greatly  on  its  direction  and  the  part  of  the  organ  injured. 
When  the  wound  is  parallel  to  the  axis  of  the  heart,  it  is  not  so 
speedily  fatal  as  when  in  a  transverse  direction,  and  wounds  of 
the  auricle  are  more  dangerous  than  those  of  the  ventricle,  the 
irregular  contraction  of  the  different  planes  of  the  muscular  fibres 
that  enter  into  the  formation  of  the  wall  of  the  ventricle  tending 
to  obstruct  the  free  passage  of  the  blood  through  the  wound. 
The  size  of  the  wound,  however,  will  necessarily  influence  the 
result  more  than  its  direction. 

Symptoms. — The  symptoms  are  those  of  prostration,  syn- 
cope, a  feeble  and  irregular  pulse,  labored  respiration,  and  extreme 
anxiety  of  countenance.  Abnormal  sounds,  as  the  occurrence  of 
friction,  with  absence  of  impulses,  will  also  be  perceptible  by  aus- 
cultation. Later  there  will  be  more  or  less  inflammation  of  the 
pericardium,  in  consequence  of  which  a  serous  effusion  will 
occur,  producing  dullness  on  percussion. 

Wounds  of  the  large  vessels,  as  the  aorta,  venacava,  pul- 
monary artery  and  veins  are  usually  fatal  upon  reception  of 
the  injury. 

Treatment.— The  effects  of  the  shock  are  to  be  removed  as 
speedily  as  possible  by  the  usual  means,  preventing  as  much  as 
possible  the  supervention  of  inflammation,  which  will  have  a  ten- 
dency to  extend  to  the  pleura  and  lungs.     Provided  extensive  effu- 

*In  the  New  York  Journal  of  Medicine,  May,  1855,  S.  S.  Purple  refers 
•to  forty-two  cases  of  wounds  of  the  heart,  several  living  for  hours  after- 
wards. Bill  Poole,  the  pugilist,  survived  until  the  ninth  day,  a  ball 
lying  imbedded  between  the  ventricles.  Davis  and  Steward  found  a 
piece  of  wood  three  inches  long  in  the  right  ventricle  of  a  boy  who  lived 
five  weeks  after  the  accident ;  and  Latour  relates  a  case  of  a  soldier  who 
received  a  wound  in  the  right  ventricle,  the  ball  lodging  against  the 
septum  for  six  years  without  producing  death.  Olivier  and  Sauson 
have  also  collected  twenty -nine  cases  of  penetrating  wounds  of  the  heart 
which  did  not  prove  fatal  until  forty-eight  hours  after  the  injury.  Mr. 
Farras  also  relates  the  case  of  a  man  who  lived  for  twenty  days  with  a 
ekewer  transfixing  the  heart  from  side  to  side. 
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sion  should  take  place  into  the  cavity  of  the  pericardium  or  of 
the  pleura,  the  wound  should  be  opened  for  the  discharge  of  the 
fluid,  or  we  may  have  recourse  to  paricentesis  thoracis,  or  peri- 
cardii. 

Wounds  of  the  large  vessels  are  to  be  treated  on  the  general 
principles  already  given,  there  being  nothing  peculiar  in  their 
management.  Dr.  Heil  records  a  case  in  which  a  patient  so  far 
recovered  as  to  have  lived  twelve  months  after  receiving  a  stab 
that  penetrated  the  ascending  aorta. 

SECTION  vm. 

INJURIES  OF  THE  ABDOMEN. 

Injuries  of  the  abdomen  may  be  studied,  1st.  As  contusions 
with  or  without  rupture  of  internal  organs.  2nd.  As  non-pene- 
trating wounds.     3rd.  As  penetrating  wounds. 

Contusions  of  the  abdomen,  resulting  from  blows,  kicks,  falls, 
and  the  like,  may  terminate  favorably  without  the  occurrence  of 
any  complications.  They  are  particularly  liable,  however,  to  be 
followed  by  internal  injury,  violent  concussion  or  rupture  of  some 
of  the  viscera.  In  military  practice,  what  seems  a  simple  contu- 
sion of  the  parietes  resulting  from  a  gun-shot  injury,  may  be  fol- 
lowed by  death  in  consequence  of  a  tearing  of  the  liver,  spleen, 
kidney,  stomach,  or  bladder,  all  being  followed  by  more  or  less 
concealed  hemorrhage,  symptoms  of  collapse,  and  later  by  per- 
itonitis.* In  civil  practice  they  result,  from  blows,  railroad  con- 
cussions, or  by  the  body  being  compressed  by  the  wheels  of  a 
heavily-loaded  vehicle,  each  being  accompanied  by  symptoms  of 
urgent  collapse.  The  viscus  most  likely  to  be  injured  in  this  man- 
ner is  the  liver,  owing  to  its  size  and  the  tender  character  of  its 
tissue.  The  stomach,  also,  is  very  liable  to  the  same  result,  pro- 
vided it  be  distended  by  a  meal  at  the  time  of  accident.  Any 
portion  too,  of  the  intestinal  canal  may  be  lacerated,  the  mes- 
entery torn,  or  the  spermatic  cord  snapped  asunder.  Peritonitis 
is  a  most  dangerous  complication  and  is  particularly  apt  to  ensue7 

*  See  Gun-shot  "Wounds  from  Cannon-balls,  vol.  1,  page  677. 
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provided  the  patient  survive  the  more  immediate  effects  o£  shock 
and  hemorrhage.  Injuries  of  the  parietes  of  the  abdomen,  if 
followed  by  inflammation  and  suppuration,  frequently  result  in. 
sinuses  and  fistulae  from  the  burrowing  of  pus  beneath  the  apon- 
uroses  of  the  muscles,  opening  more  frequently  externally  than 
into  the  peritoneal  cavity. 

Symptoms. — The  symptoms  of  internal  abdominal  injury  are* 
not  always  well  marked.  In  case,  however,  the  accident  be  fol- 
lowed by  evidence  of  severe  shock,  anxiety  of  countenance,*  cold- 
ness and  pallor  of  surface,  pulse  feeble,  intense  pain  at  seat  of 
injury,  with  dullness  on  percussion  owing  to  the  presence  of 
extravasated  blood,  the  case  may  be  regarded  as  hopeless. 

Rupture  of  the  stomach  is  commonly  indicated  by  the  vomiting 
of  its  contents  mixed  with  blood.  Rupture  of  the  intestines,  by 
the  admixture  of  blood  with  the  stools. 

Laceration  of  the  kidneys  or  bladder,  will  often  be  shown  by 
the  emission  of  bloody  urine,  and  a  frequent  desire  to  pass  water  ; 
though  absence  of  blood  in  the  urine  is  not  always  a  sure  indica- 
tion that  the  kidney  has  escaped  injury,  as  it  may  be  so  disor- 
ganized as  to  be  incapable  of  performing  its  functions,  and  hence 
no  urine  finds  its  way  into  the  bladder. 

Emphysema  of  the  abdominal  wall  gives  rise  to  signs 
observed  in  the  thoracic  form  of  this  effusion,  such  as  the  same 
doughy,  puffy  feel,  and  a  crepitating  swelling  of  the  cellular  tis- 
sue, and  may  result  from  the  escape  of  flatus  from  a  wounded 
intestine.  It  commonly  makes  its  appearance  in  the  flank,  and 
forms  a  valuable  diagnostic  sign  to  deteymine  whether  the  intes- 
,  tine  has  been  wounded. 

The  diagnosis  of  abdominal  emphysema  from  the  thoracic 
variety,  is  readily  made  by  observing  the  situation  of  the  injury, 
and  by  the  puffiness  and  crepitation  occurring  in  the  posterior 
and  lateral  walls  of  the  abdomen,  or  in  the  immediate  vicinity  of 
the  wound. 

Putrefactive  emphysema  may  be  known  by  its  cause,  and  by 
the  presence  of  a  low  grade  of  inflammation  of  the  cellular 
tissue. 

2nd.  Non-penetrating  wounds  of  the  abdomen  are  those 
which  do  not  open  into  the  peritoneal  cavity  and  are  rarely  of  a 
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serious  character.  Provided,  they  require  the  application  o£ 
sutures,  care  must  be  taken  not  to  introduce  them  through  mus- 
cular or  tendinous  structures,  but  simply  through  the  skin.  The 
patient  is  to  be  placed  in  such  a  position  as  to  relax  the  abdom- 
inal walls,  thus  facilitating  union  as  well  as  promoting  the  com- 
fort of  the  individual,  and  treating  the  case  as  simple  incised 
wounds. 

3rd.  Penetrating  wounds  of  the  abdomen,  those  opening 
into  the  sac  of  the  peritoneum,  are  important  in  view  of  their 
liability  to  be  followed  by  peritonitis  and  injury  of  the  viscera. 
For  convenience  they  may  be  divided  into  those  which  ,do  not 
involve  any  of  the  contained  organs,  and  those  complicated  with 
a  protrusion  or  wound  of  some  of  the  viscera. 

The  first  class,  or  those  without  yisceral  protrusion  or  injury, 
may  sometimes  be  distinguished  from  simple  wounds  of  this  part 
by  the  escape  of  a  small  quantity  of  reddish  serum. 

The  examination  instituted,  in  order  to  arrive  at  a  correct  diag-* 
nosis,  should  be  conducted  with  care,  that  the  irritation  of  the 
wound  may  not  be  increased  more  than  is  absolutely  necessary ; 
and  in  the  absence  of  significant  signs  of  their  communicating 
with  the  cavity  of  the  peritoneum,  they  should  be  treated  as  a 
simple  wound,  meeting  the  subsequent  complications  which  may 
arise  in  the  manner  to  be  described. 

The  second  class,  or  those  accompanied  by  a  protrusion  or 
.  wound  of  the  viscera,  are  fatal  according  to  the  part  injured ; 
for  as  stated  by  Macleod,*  balls  entering  the  liver,  kidneys  or 
spleen,  are  almost  invariably  followed  by  death.  Wounds  of  the 
small  intestines  are  alsd  formidable,  even  more  so  than  injuries 
implicating  the  large  bowel. 

Protrusion  of  the  intestine,  mesentery  or  omentum,  may  take 
place  through  the  opening  in  the  abdominal  wall,  in  such  a  man- 
ner as  to  be  reducible,  or  from  constriction  become  irreducible. 

Protrusion  of  Intestine,  occurring  through  the  abdominal 
parietes,  is  an  acci4ent  often  requiring  skill  and  patience  in  its 
treatment,  as  the  protruded  mass  is  always  of  large  size  compared 
with  the  aperture  through  which  it  escapes,  and  having  a  tendency 

*  Surgery  Crimean  War,  p.  227. 
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to  become  constricted/  No  incision,  however,  should  be  made  for 
the  purpose  of  enlarging  the  opening  in  order  to  facilitate  the 
restoration  of  the  viscus,  until  effort  has  been  made  to  replace  it 
by  manual  means,  aided  by  anaesthetics.  The  manipulation  should 
be  conducted  as  follows :  Place  the  patient  in  such  a  position  as 
to  produce  the  most  perfect  relaxation  of  the  abdominal  muscles, 
which  will  be  effected  by  elevating  the  shoulders  and  drawing  the 
knees  towards  the  chest ;  anaesthesia  is  then  to  be  produced  as 
previously  directed,  and  the  protruded  mass  thoroughly  cleansed 
by  squeezing  tepid  water  upon  it ;  after  oiling  the  fingers,  seize 
the  viscus  and  gently  replace  it,  allowing  it  to  remain  in  the 
immediate  neighborhood  of  the,  wound,  never  pushing  the  finger 
into  the  cavity  of  the  abdomen.  The  part  may  be  inflamed,  dark 
red,  or  even  black,  with  its  temperature  much  reduced,  yet,  if  it 
be  not  actually  gangrenous,  should  be  promptly  returned.  If, 
however,  gangrene  has  occurred  from  constriction  and  continued 
exposure,  no  attempt  at  reduction  is  to  be  made,  but  the  gangren- 
ous portion  should  be  excised,  the  divided  ends  brought  together 
and  secured  by  a  clamp,  as  will  be  more  particularly  described 
under  the  head  of  strangulated  gangrenous  hernia ;  or  else  an  inci- 
sion should  be  made  through  the  gut  to  permit  the  escape  of  faeces, 
and  the  formation  of  an  artificial  anus.  If  the  omentum  be  gan- 
grenous, it  is  to  be  excised  on  a  level  with  the  peritoneum,  after 
which  the  portion  lying  within  the  abdomen  will  contract  adhesions 
to  its  wall. 

Special  attention  is  to  be  accorded  to  those  cases  in  which  there 
is  a  wound  of  the  protruded  intestine";  the  line  of  practice,  how- 
ever, to  be  pursued,  has  been  a  point  of  some  difference  of  opinion, 
though  surgeons  of  the  present  day  advise  the  use  of  sutures  in 
preference  to  returning  the  gut,  so  as  to  form  an  artificial  anus. 
Much  care  is  required  in  the  application  of  the  stitches  ;  they 
should  be  introduced  by  means  of  a  fine  round  needle,  armed  with 
sewing  silk,  bringing  the  peritoneal  surfaces  of  the  intestine  in 
apposition,  thus  folding  the  edges  of  the  wound  inward.  The 
safer  plan  is  also  to  carry  the  suture  through  the  entire  thickness 
of  the  gut,  bringing  the  needle  out  at  about  one-sixth  of  an  inch 
rom  the  edge  of  the  wound. 
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Fig.  247.  The  kind  of  suture  that  should  be 

employed  is  the  interrupted  or  "Lam- 
bert" suture.  The  ends  of  the  threads 
should  then  be  cut  close  to  the  knot, 
as  leaving  the  ends  of  the  thread  hang- 
ing from  the  aperture  produces  great  irritation,  acting  like  aseton. 
Inflammation  being  developed  by  the  stitches,  fibrin  is  effused, 
covering  them  in,  and  gluing  together  the  subjacent  peritoneal 
surfaces,  whilst  the  thread  eventually  ulcerating  through  the  mus- 
cular and  mucous  coats  will  be  discharged  per  anum. 

Provided,  however,  the  wound  of  the  intestine  be  a  puncture, 
Travers  has  recommended  that  the  wounded  portion  be  picked  up 
and  ligatured  by  means  of  a  fine  thread,  which  soon  becomes 
imbedded  by  the  effused  fibrin,  the  ligature  subsequently  ulcera- 
ting through  the  coats  to  be  discharged  with  the  faeces. 

After  the  opening  in  the  gut  has  been  closed  by  suture  or  by 
ligature,  as  the  case  may  be,  the  protruded  portion  is  to  be  washed 
with  tepid  water,  and  returned  in  the  manner  described,  the  sur- 
geon being  especially  careful  not  to  push  the  injured  coil  far  into 
the- abdomen,  but  leave  it  close  to  the  external  orifice,  so  that  in 
the  event  of  extravasation  or  the  stitches  giving  away,  a  ready 
outlet  may  be  afforded.  Should  the  wound  in  the  abdomen  be 
extensive,  it  is  to  be  closed  by  the  use  of  sutures  and  adhesive 
strips,  supported  by  a  bandage  or  by  long,  broad  strips  of  plaster. 

The  after-treatment  must  be  conducted  in  all  respects  on  the 
same  principles  that  guide  us  in  the  management  of  an  intestine 
that  has  been  wounded  without  protruding.  The  position  of  the 
patient  should  be  easy,  the  bowel  near  the  external  opening  be 
kept  quiet  as  possible.  The  urine  should  be  drawn  off  two  or 
three  times  a  day,  and  the  peristaltic  action  of  the  intestines  be 
kept  free  from  excitation,  for  fear  of  breaking  up  adhesive  action 
going  on  in  the  wound.  The  simplest  kind  of  food  should  be 
given,  and  in  the  smallest  quantity  for  the  first  three  days  ;  after 
this  time,  beef  tea  and  light  food  may  be  taken  more  freely. 
After  the  seventh  or  eighth  day,  if  any  inconvenience  arises  from 
constipation,  an  enema  of  oil  or  warm  water  may-  be  given  and 
repeated  from  time  to  time. 

The  great  danger  to  be  apprehended  in  all  these  injuries  of  the 
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abdomen  is  traumatic  peritonitis,  attended  by  the  exudation  of 
turbid  serum,  and  shreddy  ill-conditioned  lymph,  that  is  so  speed- 
ily fatal.  It  is  ushered  in  with  uniform  tenderness  of  the  abdo- 
men, tympanitis,  especially  in  the  vicinity  of  the  injury,  lanci- 
nating pains,  a  small,  quickv  wiry  pulse,  vomiting,  hiccup,  with 
considerable  pyrexia  and  anxiety  of  countenance.  As  inflamma- 
tion increases,  dullness  on  percussion  ensues,  beginning  first  on 
the  flanks  and  gradually  extending  until  it  involves  nearly  the 
whole  surface  of  the  abdomen.  In  the  treatment  of  this  disease 
the  character  of  the  inflammation  will  be  the  guide  for  the  selec- 
tion of  remedies.  If  it  possesses  a  sthenic  type,  and  the  patient 
be  young  and  robust,  Aconite  should  be  administered  internally, 
and  fomentations  of  the  same  remedy  be  applied  freely  over  the 
surface  of  the  abdomen.  The  most  rigid  diet  should  be  enforced, 
and  the  patient  kept  perfectly  quiet  and  free  from  excitement. 
The  remedies  of  most  value  in  the  treatment  of  this  affection  are: 
Aconite,  Apis,  Arsenic,  Belladonna,  Bryonia,  Cantharidesi 
Lachesis,  Mercurius,  JVatrum,  Opium,  Rhus  tox.,  Sul- 
phur and  Veratrum,  according  to  their  indications. 

•Aconite — for  hot,  dry  skin,  quick  and  hard  pulse,  inflamma- 
tory fever,  tongue  and  mouth  dry,  great  thirst,  bitter  taste,  vom- 
iting, constipation,  scanty  red  and  hot  urine,  restlessness,  cutting, 
darting  pains  in  the  bowels,  increased  by  pressure  and  lying  on 
the  right  side,  with  great  heat  of  the  abdomen. 

Apis — burning,  stinging  pain  in  the  bowels,  very  sore  to  the 
touch,  after  exudation  has  taken  place  ;  with  swelling  of  the 
abdomen  and  feet,  with  dark,  scanty  urine,  vomiting  of  bile, 
diarrhoea,  fullness  and  distention  of  the  abdomen,  great  sensitive- 
ness to  touch. 

Arsenic — later  in  the  disease,  with  sudden  sinking  of  strength, 
cold  clammy  perspiration,  continued  thirst  with  drinking  small 
quantities  at  a  time ;  burning  in  the  abdomen,  incessant  vomit- 
ing ;  hard,  bloated  abdomen ;  thin,  watery  stools  ;  the  symptoms 
becoming  worse  in  the  middle  of  the  night. 

Belladonna — congestion  to  the  head  ;  intolerance  of  light  and 
noise ;  colicky  pains  in  the  bowels  ;  painful  retchings  and  vomit- 
ing ;  pains  increased  by  motion  and  contact ;  great  anxiety ;  pain- 
fully distended  stomach ;  flatulence,  ameliorated  by  pressure ; 
stitches  in  the  left  side  of  the  abdomen  when  coughing. 
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Bryonia — stitching,  pressing,  lancinating  pains  in  the  abdo- 
men, increased  on  the  slightest  motion,  after  exudation  has  taken 
place ;  tongue  white  and  dry ;  great  thirst,  and  drinking  large 
quantities  at  a  time ;  bowels  constipated ;  nausea  and  retching  ; 
relief  after  eating ;  indisposition  to  move  at  all. 

Cantharides — burning,  hot  abdomen;  tympanitis;  bloody 
slimy  stools  ;  painful  and  extorting  cries ;  tenemus  of  the  blad- 
der; strangury;  anguish  and  restlessness;  sunken  features,  dis- 
tressed face  and  cold  extremities;  chilliness  and  tenemus  after 
stool. 

Lachesis — abdomen  hot  and  sensitive  to  touch;  nausea  and 
vomiting ;  great  thirst ;  great  discomfort  from  the  weight  of  bed- 
clothes ;  decubitus  on  the  back,  with  knees  drawn  up ;  scanty, 
turbid  urine  ;  constipation ;  desire  for  wine. 

Mercurius — at  a  later  period,  with  creeping  chills,  perspira- 
tion without  relief  ;  pale  countenance  ;  unpleasant  fetor  from  the 
mouth ;  vomiting  of  slime ;  slimy  stools,  with  straining ;  swell- 
ing of  the  abdomen  and  feet ;  weakness  of  digestion,  with  hunger  ; 
symptoms  worse  at  night ;  sense  of  emptiness  in  the  abdomen ; 
pain  in  region  of  the  liver. 

Rhus  tox. — great  restlessness ;  tongue  red  at  the  tip  ;  con- 
tinual change  of  position ;  pressing,  cutting  pain  in  the  bowels  ; 
typhoid  symptoms. 

Sulphur — when  the  disease  is  protracted  and  does  not  seem 
to  be  affected  by  remedies. 

Veratrum — vomiting  and  diarrhoea  after  the  least  food ;  cool- 
ness of  the  skin ;  sunken  features ;  great  thirst ;  weak,  small 
pulse ;  restlessness  and  anxiety ;  cutting  in  the  abdomen,  as  with 
knives  ;  bowels  hard  and  bloated ;  voracious  appetite ;  unquench- 
able thirst ;  cold  sensation  in  the  mouth. 

SECTION  IX. 

INJURIES    OP   THE    PELVIS. 

Wounds  of  the  Bladder  occurring  in  the  portions  invested 
by  peritoneum  are  dangerous  from  the  supervention  of  general 
peritonitis.     Rupture  of  this  organ  may  also  occur  from  very 
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slight  degrees  of  violence,  especially  if  it  be  distended  at  the 
time  of  accident,  as  running  against  a  post,  falling  from  a  bed, 
or  from  blows  otherwise  produced.  An  opening  being  made  in 
any  part  of  the  viscus  not  covered  by  peritoneum,  the  urine  will 
infiltrate  into  the  cellular  tissue  between  this  membrane  and  the 
abdominal  wall,  and  diffusing  itself  widely,  produce  sloughing  of 
the  tissue  with  which  it  comes  in  contact.  In  these  cases  the 
patient  commonly  sinks  from  the  combined  irritative  and  inflam- 
matory action. 

Most  of  the  wounds,  however,  implicating  the  bladder,  happen 
from  gun-shot  violence,  and  though  of  an  exceedingly  grave 
character,  are  not  to  be  regarded  as*  hopeless. 

The  symptoms  of  ruptured  bladder  are  sufficiently  evident  . 
the  injury  in  the  hypogastric  region,  followed  by  collapse,  by 
intense  burning-  pain  in  the  abdomen  and  pelvis,  with  inability 
to  pass  the  urine,  or  if  any  escape,  its  being  tinged  with  blood, 
will  indicate  the  nature  of  the  affection. 

In  addition,  it  may  be  found,  upon  introducing  a  catheter, 
that  the  organ  is  empty,  or  that  only  a  small  quantity  of  bloody 
urine  escapes ;  indications  which  render  it  quite  certain  that  rup- 
ture has  been  produced.  In  the  case  of  gun-shot  wound,  the 
urine  generally  follows  the  track  of  the  bullet,  and  will  afford 
positive  evidence  of  the  mischief  that  has  been  produced. 

In  the  treatment  of  a  wounded  bladder,  two  prominent  indica- 
tions are  presented.  First,  to  prevent  extravasation  of  urine ; 
second,  to  guard  against  undue  inflammation.  The  bladder  should 
be  evacuated  immediately,  by  the  introduction  of  a  gum-elastic 
catheter,  the  patient  occupying  a  semi- erect  position  in  bed,  and 
be  retained  permanently,  to  enable  the  urine  to  pass  away  as  fast 
as  it  collects  in  the  bladder.  Care  should  be  exercised  that  the 
end  of  thfe  catheter  does  not  irritate  the  mucous  membrane  of  the 
bladder,  thereby  exciting-  pain  and  spasms,  rendering  the  patient 
exceedingly  uncomfortable.  If  any  sign  of  extravasation  makes 
its  appearance,  free  and  deep  incisions  should  be  made,  so  as  to 
facilitate  the  escape  of  effused  fluids  and  the  putrid  sloughs. 

If  the  injury  has  been  produced  by  firearms,  and  the  foreign 
body  has  fallen  into  the  bladder,  there  can  be  nothing  gained  by 
an  attempt  to  extract  it.     If  severe  symptoms  follow  its  presence 
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there,  attempts  must  be  made  to  remove  it  by  the  f orc&ps,  or  fail- 
ing in  this,  the  operation  of  lithotomy  should  be  performed. 

When  the  bladder  has  been  transfixed,  or  wounded  through  the 
peritoneum,  the  accident  inevitably  proves  fatal,  in  consequence 
of  extravasated  fluids.  In  such  a  condition  it  has  been  recom- 
mended to  make  an  incision  through  the  linea  alba  and  sponge 
out  the  discharges. 

To  prevent  undue  inflammation,  Aconite  should  be  adminis- 
tered, and  the  case  subsequently  treated  as  traumatic  cystitis. 
Arnica  or  Hypericum  lotions  should  be  continuously  applied  to 
the  wounded  surface  and  the  pain  and  spasms  controlled  by  either 
of  the  following  remedies :  Arsenicum,  Belladonna,  Berberis 
vulg.,  Cantharides,  Chimaphala,  Lycopodium,  Mercurius, 
Nux  vomica,  Pareira  brava,  Pulsatilla,  Sepia  and  Sul- 
phur. 

Arsenicum — violent  burning  in  the  bladder  ;  vomiting  and 
nausea ;  restlessness ;  cold  perspiration ;  distension  and  paralysis 
of  the  bladder ;  turbid  urine,  mixed  with  pus  and  blood. 

Belladonna  after  Aconite — rapid  sinking  of  strength ;  region 
of  bladder  very  sensitive  to  touch ;  hot  and  red  urine ;  delirium ; 
hard  and  quick  pulse. 

Cantharides — violent  tenesmus  and  burning ;  vomiting  and 
nausea ;  frequent  small  pulse ;  cutting  through  the  abdomen ; 
difficult  and  painful  micturition ;  urine  turbid,  bloody  and  scanty ; 
fever  and  restlessness ;  thirst,  but  drinking  increases  the  pain  ; 
cramping  pain  in  the  thighs. 

Mercurius — chilliness,  with  fever;  great  sensitiveness  in 
region  of  the  bladder;  violent  purging;  discharge  of  mucus, 
pus  and  blood ;  sweat  breaks  forth  during  micturition. 

Pareira  brava — constant  urging  to  urinate  ;  violent  pains  in 
the  region  of  the  bladder;  difficult  micturition,  with^ pressing 
and  straining,  and  escape  of  a  few  drops  only  ;  strangury  ;  urine 
thick,  viscid,  with  white  mucus  ;  strong  ammoniacal  smell ;  pains 
in  the  thighs,  shooting  down  to  the  feet ;  worse  in  the  early 
morning. 

Berberis  vulg. — paralysis  of  the  bladder,  with  discharge  of 
great  quantities  of  mucus  ;  absence  of  ammoniacal  smell ;  pains 
in  the  hip. 
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Uva  ursi — frequent  urging,  with  little  discharge  ;  burning, 
cutting  pain  ;  urine  bloody,  with  mucus. 

The  other  remedies  mentioned  may  be  used  according  to  cir- 
cumstances, their  pathogenetic  indications  being  more  precisely 
defined  in  the  materia  medicas. 

During  treatment  the  patient  should  drink  very  sparingly,  the 
diet  should  be  light  and  bland,  and  he  should  be  kept  in  as  quiet 
a  state  as  possible.  If  abscesses  follow  as  the  result  of  urinary 
infiltration,  they  should  be  opened  by  early  and  free  incisions. 

Laceration  of  the  Urethra  occasionally  happens  as  the 
result  of  kicks,  or  falls  from  a  hight,  the  patient  striking  astride 
of  some  object  and  rupturing  the  urethra  at  the  triangular  liga- 
ment. In  these  cases  there  is  great  bruising,  and  sometimes 
wound  of  the  perineum,  the  patient  being  unable  to  pass  water, 
the  effort  also  accompanied  by  deep,  burning  pain,  followed, 
perhaps,  by  a  discharge  of  blood,  or  a  few  drops  of  bloody  urine. 
The  immediate  result  is  usually  extravasation  of  urine  into  the 
perineum,  which,  if  not  checked  by  proper  treatment,  rapidly 
passes  forward  through  the  scrotum  upwards  to  the  abdomen, 
giving  rise  to  extensive  sloughing  of  every  portion  of  the  cellular 
tissue  with  which  it  comes  in  contact,  and  leading,  perhaps,  to 
the  rapid  destruction  of  the  integuments  of  these  parts,  and  the 
consequent  formation  of  extensive  and  deep  abscess  and  ulcera- 
tion. If  the  patient  recover  from  this  mischief,  he  will  not  be 
likely  to  be  free  from  a  fistulous  opening  in  the  perineum,  and 
ultimately  suffer  from  a  very  intractable  form  of  stricture,  which 
in  some  cases  may  be  completely  impassable,  in  consequence ,  of 
a  portion  of  the  urethra  being  torn  across  and  sloughing  away. 

Treatment. --Much  of  the  immediate  danger  may  be  avoided 
by  introducing  a  catheter  in  the  bladder  before  an  attempt  has 
been  made  to  void  the  urine,  thus  preventing  urinary  infiltration. 
If  any  hardness,  throbbing,  or  other, sign  of  irritation  occur  in 
the  perineum,  free  incision  should  be  made  into  the  part,  so  as 
to  afford  a  ready  outlet  for  any  urine  that  may  have  been  effused. 
If  the  surgeon  find  it  impossible  to  introduce  a  catheter  into  the 
bladder,  the  urethra  being  torn  completely  across,  he  should  pass 
it  as  far  as  it  will  go,  and  then  putting  the  patient  in  the  posi- 
tion for  lithotomy,  make  a  free  incision  in  the  mesial  line,  upon 
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the  point  of  the  instrument,  so  as  to  make  an  opening  into  the 
perineum  communicating  with  the  deeper  portion  of  the  urethra ; 
or,  if  the  bladder  be  distended,  a  puncture  may  be  made  through 
the  rectum.  The  after  treatment  must  be  conducted  on  the  same 
general  principles  laid  down  in  wounds  of  the  bladder. 

Laceration  of  the  Perineum  may  result  from  mechanical 
injury,  as  falls  astride  a  fence,  upon  legs  of  stools,  etc.,  or,  as 
in  one  case  which  occurred  under  the  care  of  Dr.  H.  H.  Smith,  of 
Philadelphia,  from  the  blow  of  the  horn  of  a  pet  deer.  In  such 
cases  the  hemorrhage  should  be  checked  as  promptly  as  possible, 
in  order  to  prevent  infiltration  of  blood  into  the  surrounding  tissues. 
The  most  common  cause,  however,  is  parturition,  the  rupture 
being  the  result  of  over- distension  and  consequent  tearing  of  the 
muscles  intervening  between  the  verge  of  the  anus  and  that  of 
the  vagina,  weakening  the  normal  support  of  the  posterior  wall 
of  the  vagina. 

If  the  rupture  be  the  result  of  parturition,  there  will  be  pre- 
sented one  of  four  varieties  : 

1st.  Superficial  rupture  of  the  fourchette  and  perineum,  not 
involving  the  sphincters  ; 

2nd.  Rupture  to  the  sphincter  ani  ; 

3rd,  Rupture  through  the  sphincter  ani ;         . 

4th.  Rupture  through  the  sphincter  ani,  and  involving  the 
recto-vaginal  septum. 

Prognosis. — In  an  incomplete  case  of  slight  character,  in 
which  neither  the  sphincter  vaginae  nor  sphincter  ani  has  been 
injured,  no  evil  will  probably  result.  The  wound  occurring 
immediately  after  labor,  with  more  or  less  stretching  and  lacera- 
tion of  the  fibres,  is  not  likely  to  heal  by  first  intention,  but 
may  unite  by  granulation,  if  the  parts  are  closely  kept  in  appo- 
sition by  binding  the  thighs^  together. 

This  and  the  second  variety  named  are  trifling  in  their  conse- 
quences, and  frequently  pass  unnoticed  by  both  patient  and  phy- 
sician. The  third  is  of  much  more  serious  import,  and  nof 
disposed  to  undergo  spontaneous  cure,  while  the  fourth  repre- 
sents the  worst  form  of  the  condition. 

The  greater  the  injury,  says  Thomas,*  "  the  less  likely  will  be 

*  Diseases  of  Women,  page  128. 


LACERATION  OF  THE  PERINEUM.  185 

spontaneous  recovery,  and  the  more  probable  the  complications 
and  results  which  have  been  mentioned."  It  may  be  affirmed  in 
a  general  way,  that  any  laceration  which  does  not  entirely  sever  the 
sphincter  ani  may  heal  without  surgical  treatment,  and  that  none 
which  converts  the  two  passages  into  one  will  do  so.  Even  when 
the  rupture  has  been  complete,  it  has  been  asserted  spontaneous 
cure  has  taken  place,  but  such  reports  need  confirmation.  Peu 
once  affirmed  that  he  had  seen  a  woman  thus  injured,  and  who 
passed  her  faeces  involuntarily,  entirely  recover.  De  la  Motte 
declares  that  thirty  years  afterwards  he  met  and  examined  Peu's 
patient,  and  found  that  no  recovery  had  taken  place. 

Treatment. — If  the  patient  be  seen  at  the  time  of  the  injury, 
and  the  rupture  be  of  the  first  or  second  variety,  an  effort 
should  be  made  to  secure  union  by  thoroughly  cleansing  the 
wound  of  blood  clots,  bringing  the  thighs  together,  and  keeping 
them  in  contact  by  a  bandage  placed  above  the  knees.  The 
patient  should  be  placed  upon  her  side,  in  such  a  position  as  to 
cause  the  lochial  discharges  to  pass  out  at  the  superior  vaginal 
commissure,  and  prevent  its  irritating  the  raw  surface.  The 
bowels  should  be  kept  constipated,  the  bladder  emptied  twice  .a 
day,  and  daily  the  patient  should  be  placed  upon  her  back  and 
the  vagina  cautiously  syringed  with  Hypericum  lotion.  If  union  , 
occurs,  it  will  take  place  in  ten  or  twelve  days  ;  if  not,  it  will  be 
advisable  to  operate. 

Time  for  Operation. — If  the  injury  is  discovered  directly 
after  the  birth  of  the  child,  Scanzoni  recommends  that  the  opera- 
tion should  be  done  immediately  after  the  delivery,  as  it  is  more 
likely  that  the  bleeding  lips  of  the  wound  will  then  unite  without 
vivification  of  the  edges,  rendering  the  procedure  simpler  and 
less  dangerous.  If  the  injury  is  seen  in  the  second  stage,  or 
when  the  lips  of  the  wound  have  cicatrized,  an  operation  becomes 
necessary  to  remedy  the  trouble. 

Preparation  of  the  Patient. — The  general  health  should  be 
at  the  highest  standard,  the  bowels  thoroughly  evacuated  the  day 
previous  to  the  operation,  and  the  vagina  well  syringed  with  a 
weak  solution  of  carbolic  acid  water,  to  remove  secretions  and 
quiet  local  irritation.  The  patient  should  be  placed  upon  a  table 
or  bed,  before  a  window  admitting  a  strong  light,  placed  in  the 
13 — vol.  n. 


136 


SCIENCE  AND  ART  OF  SURGERY. 


position  for  lithotomy,  and  gently  brought  under  the  influence  of 
an  anaesthetic.  All  being  ready,  the  surgeon  may  select  either 
Baker  Brown's  or  Sims's  operation,  as  he  may  prefer.  My  pre- 
ference leads  me  to  adopt  the  latter  procedure,  as  the  simplest 
and  most  efficacious. 

Baker  Brown's  Operation. — "  The  instruments  required 
are  a  scalpel,  a  blunt-pointed,  straight  bistoury,  a  pair  of  long 
dissecting  forceps,  three  large  needles,  several  small  ones,  a 
tenaculum,  pieces  of  gum-elastic  catheter  to  act  as  quills,  common 
hemp  twine  waxed,  and  sponges.  All  being  in  readiness,  an 
assistant  holds  the  sides  of  the  fissure  so  as  to  secure  tension, 
and  the  operator,  by  means  of  a  bistoury,  removes  all  the  cica- 
tricial tissue,  first  from  one  edge  and  then  from  the  other.  This 
should  be  done  so  as  not  only  to  vivify  all  the  cicatricial  surface, 
but  also  the  superficial  layer  of  tissue  above  the  cicatrix.  After 
this,  the  external  sphincter  of  the  anus  is  divided,  with  the  skin 
and  areolar  tissue  lying  over  it.     The  muscle  is  cut  on  both  sides, 

Fig.  24S. 


Shows  the  denuded  surfaces  and  the  insertion  of  the  quill  suture  before  the  parts 

are  brought  together,  and  also  the  division  of  the  sphincter 

on  each  aide  of  the  coccyx. 
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about  a  quarter  of  an  inch  in  front  of  its  attachment  to  the 
os  coccygis,  by  two  incisions,  carried  outwards  and  backwards,  as 
represented  in  Fig.  248.  For  this  purpose  a  blunt-pointed  bis- 
toury, guided  by  the  finger,  is  carried  up  the  rectum  for  an  inch 
and  a  quarter,  and  by  it  an  incision  of  an  inch  in  length  is  made, 
extending  outward  from  the  anus,  between  the  coccyx  and  tuber- 
osity of  the  ischium.  The  thighs  are  then  approximated  and  the 
sutures  introduced.  The  left  edge  being  grasped  between  the 
thumb  and  forefinger  of  the  left  hand,  a  strong  needle,  armed 
with  a  double  thread,  is  inserted  an  inch  external  to  the*  pared 
surface,  and  passed  downwards  and  inwards,  so  as  to  make  its 
point  come  out  at  the  bottom  of  the  denuded  surface.  It  is  then 
passed  through  the  opposite  lip,  and  brought  out- through  the  skin 
at  the  same  distance  from  the  edge  of  the  wound.  This  suture 
is  passed  at  the  upper  angle.  Another  suture  is  then  passed  in 
the  same  manner  at  the  middle,  which  should  go  as  deep  as  the 
septum,  and  even  pass  through  it.  A  third  suture  is  then  passed 
at  the  lower  angle.  Two  bits  of  gum-elastic  catheter  are  now 
placed,  one  on  each  side,  the  first  within  the  loops  of  the  suture, 
the  other  at  the  opposite  extremities.  The  sutures  are  then 
tightened,  the  opposing  lips  adjusted,  and  the  sutures  tied. 
From  four  to  six  silver  sutures  are  then  passed  through  the 
edges  of  the  skin,  and  the  operation  is  complete." 

Mr.  Brown  advises  that  before  the  patient  is  removed,  the  ' 
index  finger  of  the  right  hand  be  passed  into  the  rectum,  and 
that  of  the  left  into  the  vagina,  in  order  to  ascertain  that 
apposition  is  complete.  The  parts  are  then  sponged  and  a 
cold-water  dressing  applied  and  secured  by  a  T  bandage.  The 
patient  is  kept  in  bed  upon  unstimulating  but  nutritious  diet,  the 
bowels  constipated,  and  the  bladder  frequently  emptied  by  the 
■catheter.  The  deep  sutures  should  be  removed  in  from  three  to 
six  days,  and  on  about  the  eighth  day  the  superficial  ones  may 
be  withdrawn.  During  convalescence,  the  vagina  should  be 
syringed  out  with  Staphysagria  lotion,  or  with  a  weak  solution 
of  carbolic  acid,  if  offensive  discharge  exist.  Constipation  should 
be  kept  up  for  two  or  three  weeks,  and  when  alvine  discharges  do 
occur,  they  should  be  encouraged  and  rendered  easy  by  enemata. 
Should  a  perineo-vaginal  or  rectal  fistula  remain,  Mr.  Brown 
thinks  highly  of  the  actual  cautery  in  its  cure. 
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In  the  use  of  the  quilled  suture  after  this  plan,  great  care 
should  be  taken  not  to  interfere  with  the  vitality  of  the  compressed 
parts,  and  in  view  of  this  they  should  be  daily  examined.  A  case 
has  recently  occurred  in  which,  under  the  influence  of  too  great 
constriction,  although  the  operation  was  performed  by  one  of  the 
most  skillful  operators  of  this  country,  extensive  sloughing 
ensued. 

Sims's  Operation. — The  operation  performed  by  Dr.  Sims 
differs  from  that  just  described  in  many  respects,  most  notably  in 
silver  sutures  being  employed,  and  no  section  to  afford  relaxation 
being  practiced,  either  upon  skin  and  areolar  tissue,  after  Dief- 
fenbach's  plan,  or  upon  the  muscles  of  the  part,  after  that  of 
Horner,  Copeland,  Cooper  and  Baker  Brown. 

The  first  operator  who  treated  these  cases  by  metallic  sutures 
was  Mettauer,  of  Virginia,  who,  in  the  Edinburgh  Medical  and 
Surgical  Journal,  vol.  19,  p.  552,  described  several  cases  suc- 
cessfully treated  by  lead  used  as  an  interrupted  suture. 

I  avail  myself  of  a  description  of  Sims's  operation,  given  by 
Dr.  Emmet,  and  published  in  the  New  York  Medical  Journal,  of 
December,  1865. 

"  In  the  operation  for  closing  a  lacerated  perineum,  either  par- 
tially or  entirely  through  the  sphincter  ani,  it  is  unnecessary  to 
divide  the  muscle,  or  to  make  incisions  into  the  soft  parts  for  the 
.purpose  of  relieving  tension. 

As  early  as  1855,  Dr.  Sims,  in  the  Woman's  Hospital,  simpli- 
fied this  operation  by  bringing  the  scarified  edges  of  the  lacera- 
tion together  by  means  of  deep,  interrupted  silver  sutures,  and 
from  this  time  the  use  of  the  quill  suture,  or  a  division  of  the 
sphincter  ani,  has  been  abandoned.  Further  experience  demon- 
strated a  necessity  for  the  use  of  a  short  rectal  tube  for  some  ten 
or  twelve  days  after  the  operation,  that  a  free  escape  of  flatus 
might  be  unobstructed.  Where  the  laceration  of  the  perineum 
has  extended  only  to  the  sphincter,  the  rectal  tube  is  not  needed, 
and  three  interrupted  sutures  are  generally  sufficient ;  if  more 
extensive,  so  as  to  involve  the  muscle,  two  in  addition  are  required. 
The  first  suture  passed  should  be  the  one  nearest  to  the  rectal 
mucous  membrane,  and  should  be  made  tQ  follow  the  laceration 
entirely  around,  so  as  to  bring  together  the  sphincter.  The  sec- 
ond should  also  include  the  sphincter,  and  be  passed  in  the  recto- 
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vaginal  septum,  just  beyond  the  first  one.  The  remaining  sutures 
are  introduced  (as  in  the  operation  for  a  partial  laceration  of  the 
perineum)  through  one  labium  about  half  an  inch  from  the  edge 
on  one  side,  introduced  from  within  outward  into  the  other,  and 
withdrawn  at  a  point  equally  distant,  so  as  to  approximate  per- 
fectly opposite  surfaces.  If  the  laceration  has  extended  up  the 
recto- vaginal  septum  for  some  distance  beyond  the  sphincter  ani, 
the  edges  should  be  brought  together  down  to  the  sphincter  by 
interrupted  sutures,  at  a  distance  of  about  five  sutures  to  the 
inch.  On  introducing  the  first  suture  to  clear  the  perineum,  care 
must  be  taken  that  it  is  passed  between  the  first  and  second 
sutures,  uniting  the  septum,  and  the  next  one  in  turn  between 
the  second  and  third.  Without  this  precaution,  an  opening  into 
the  vagina  will  be  produced  just  behind  the  sphincter,  from  the 
fact  that,  as  one  set  of  sutures  is  passed  -at  a  right  angle  to  the 
other,  on  twisting  those  of  the  perineum,  tension  would  be  exerted. 
This  is  a  weak  point,  for  if  the  tube  is  allowed  to  become  obstruc- 
ted, a  small  recto-vaginal  opening  will  always  result  from  the 
escape  of  flatus  in  this  direction.  I  always  scarify  by  means  of 
scissors;  it  can  be  done  rapidly  and  without  hemorrhage.  The 
knees  should  be  kept  tied  together  for  ten  days  after  the  opera- 
tion, and  the  urine  drawn  with  care,  so  that  none  is  allowed  to 
escape  over  the  surfaces  brought  in  apposition. 

The  sutures  of  the  perineum  are  usually  removed  about  the 
sixth  day ;  those  within  the  vagina  must  remain  for  two  weeks  or 
longer,  until  the  parts  are  strong  enough  to  admit  of  the  intro- 
duction of  a  speculum.  The  bowels  are  to  be  kept  constipated 
for  two  weeks,  at  least,  in  all  cases  where  the  sphincter  is  lacer- 
ated. When  the  bowels  are  to  be  acted  on  by  either  a  purgative 
or  warm  mucilaginous  injection,  the  success  of  the  operation  will 
greatly  depend  on  the  dexterity  of  the  nurse  in  properly  support- 
ing the  parts. " 

In  his  recent  work  upon  vesico-vaginal  fistula,  Dr.  Emmet 
declares  that  to  avoid  protrusion  of  the  folded  lips  into  the  rectum 
he  now  employs  a  hollow,  awl-shaped  needle,  with  a  handle.  By 
this  a  larger  amount  of  tissue  can  be  taken  into  the  grasp  of  the 
suture,  and  the  operator  is  enabled  to  pass  his  wire  thread  simul- 
taneously through  both  lips,  which  secures  more  perfect  adaptation. 
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For  the  purpose  of  preventing  tension  upon  the  sutures  closing 
the  perineal  wound,  Dr.  T.  G.  Thomas  has  adopted  a  very  simple 
procedure,  which  appears  worthy  of  mention.  Having  entirely 
closed  the  wound,  as  has  been  just  described,  a  long  needle,  armed 
with  silk,  is  passed  about  an  inch  and  a  quarter  from  the  edge  of 
the  wound  downwards  through  the  vaginal  septum,  and  brought 
out  at  a  corresponding  point  on  the  other  side.  By  means  of  the 
silk,  a  silver  wire,  doubled,  is  drawn  through,  and  the  doubled 
extremity  cut.  Through  the  two  eyes  of  an  ivory  button  one  inch 
in  diameter,  the  extremities  of  the  wires  are  now  passed,  and  then 
twisted  on  both  sides  of  the  vulva  and  the  twisted  ends  left  long. 
Another  such  suture  is  passed  above  this  one,  which  does  not 
involve  the  septum.  By  these  deep  sutures,  which,  of  course-, 
are  only  a  trifling  modification  of  the  quill  suture,  the  parts  are 
held  at  rest  and  traction  upon  the  sutures  prevented.  When 
a  swelling  occurs,  the  wires  may  readily  be  untwisted,  so  as  to 
accommodate  it. 

When  the  lower^part  of  the  rectal  wall  is  involved  as  well  as 
the  perineum,  it  must  be  closed  before  the  latter.  This  may  be 
done  by  an  entirely  separate  operation,  performed  a  fortnight 
before  the  other,  or  the  two  openings  may  be  closed  at  one  time. 
The  rectal  opening  should  be  closed  by  apposition  of  its  edges, 
and  approximation  by 'Silver  sutures,  placed  a  quarter  of  an  inch 
apart. 

It  has  been  proposed,  likewise,  to  cure  these  cases  by  applying  to 
the  cicatrical  surfaces  of  the  ruptured  perineum  escharotics,  which, 
producing  superficial  sloughs,  would  leave  granulating  planes  look- 
ing towards  each  other.  These  surfaces  are  then  to  be  brought 
together  by  sutures,  with  the  hope  of  producing  more  certain  and 
powerful  union.  This  procedure,  so  far  as  I  am  aware,  has 
never  been  attempted  ;  at  least,  there  appears  to  have  been  no 
record  of  it ;  but  I  believe,  in  certain  cases,  it  will  be  productive 
of  good  results, |and  if  carefully  done,  will  go  far  to  simplify  an 
operation,  the  result  of  which,  in  the  hands  of  young  surgeons  is. 
looked  upon  AYith^some  misgiving. 
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CHAPTER  I. 


ANEURISM. 


Definition. — -The  term  aneurism  is  applied  to  a  form  of 
tumor  filled  with  blood  and  communicating  with  an  artery, 
deprived  of  its  integrity  wholly,  or  in  part.  This  tumor  may  be 
created  either  spontaneously  by  a  dilatation  of  all  the  coats  of  the 
vessel,  as  the  result  of  diseased  action  in  the  tissue ;  or,  by  the 
mechanical  rupture  of  its  internal  and  middle  coats,  with  dilata- 
tion of  its  external  layer ;  or,  by  the  rupture  of  all  its  coats  and 
the  formation  of  a  tumor  in  the  sheath  of  the  vessel,  or  in  the 
surrounding  cellular  tissue.  Though  reported  as  a  common  dis- 
order in  England,  California,  and  New  York,  it  is  certainly  quite 
rare  in  Philadelphia,  and  equally  so,  I  think,  in  the  South  and 
throughout  the  great  Mississippi  valley  and  the  West. 

Varieties. — In  the  first  place  a  distinction  must  be  made 
between  an  aneurism,  which  consists  of  a  dilatation  of  an  artery, 
in  a  part  only  of  its  circumference,  and  the  general  dilatation, 
which  consists  of  a  bulbous  expansion  of  all  the  arterial  tunics  in 
the  whole  of  their  circumference,  and  which  differs  from  the  true 
aneurism  in  containing  no  laminated  coagula.  This  distinction 
is  known  by  the  terms  true  and  false  aneurisms.  A  true  aneu- 
rism consists  of  a  sac  which  is  formed  by  the  preternatural  expan- 
sion of  one  or  more  of  the  coats  of  an  artery.  This  variety  may 
occur  spontaneously,  or  be  caused  by  wounds.  False  aneurism 
signifies  that  the  arterial  coats  are  broken,  either  by  a  wound  or 
other  external  violence,  or  in  consequence  of  disease,  and  the 
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blood  escaping  into  the  sheath  of  the  vessel  or  into  the  surround- 
ing connective  tissue,  forms  an  aneurismal  sac ;  this  condition  is 
placed  in  the  second  class,  and  designated  by  the  name  of  false 
or  diffused  aneurism.  Aneurisms  are  again  subdivided  into 
circumscribed  true  and  diffused  true,  and  circumscribed  false 
and  diffused  false,  dependent  upon  the  conditions  existing  in 
each.  These  subdivisions  are,  however,  of  little  benefit  in  a  prac- 
tical point  of  view,  the  two  generic  terms  of  true  and  false 
answering  all  the  purposes  of  the  practitioner. 

Dissecting. — There  is  another  variety  of  aneurism  beside  those 
already  described,  termed  the  dissecting  aneurism  which,  from  its 
extreme  rarity  needs  no  extended  consideration.  In  this  variety 
of  aneurism,  the  blood  infiltrates  the  tissues  between  the  arterial 
tunics,  separating  them  more  or  less  widely  from  each  other  and 
generally  detaching  the  external  from  the  middle  internal  tunics. 
More  frequently,  however,  the  transverse  fibres  of  the  middle  coat 
are  seperated  into  two  layers,  for  a  distance  of  several  inches 
along  the  track  of  the  vessel.  Some  of  these  tumors  are  of  very 
slight  extent  and  terminate  in  a  blind  sac ;  while  others  cut  away 
the  tissues  and  make  a  second  aperture  of  communication  with 
the  artery,  at  the  extremity  of  the  hiatus,  through  which  the  stray 
current  of  blood  again  mingles  with  the  main  stream.  This  vari- 
ety is  principally  confined  to  the  aorta,  and  is  rarely  found  affect- 
ing other  arteries.  It  is  a  mere  separation  of  the  coats  of  an  artery 
without  any  other  symptoms  indicative  of  aneurism. 

Aneurism  is  also  said  to  be  limited  or  diffused.  In  the  first 
variety,  it  is  bound  within  the  limits  of  a  proper  sac  ;  in  the  sec- 
ond, the  blood  having  burst  through  the  sac,  or  wanting  the  sacci- 
form capsule,  is  widely  diffused  by  infiltration  into  the  surrounding 
tissues. 

Pathology. — Aneurism  generally  commences  by  a  yielding  of 
the  internal  and  middle  coats  of  an  artery  at  the  site  of  some  ather- 
omatous spot,  after  which  the  pressure  of  the  blood  dilates  the 
external  or  cellular  coat  into  a  pouch.  This  mode  of  origin  is 
evident  from  the  distinct,  rounded,  circumscribed  opening  by 
which  most  aneurisms  connect  with  the  artery ;  it  may  also  com- 
mence by  a  dilatation  of  all  three  of  the  tunics  at  some  dis- 
eased spot.     Sometimes  the  wound  of  the  inner  and  middle  coats 
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produced  by  a  ligature  has  caused  aneurism  of  the  part  tied. 
Sometimes,  again,  as  in  a  case  that  happened  to  Mr.  Liston,  an 
artery  ulcerates  and  opens  into  a  contiguous  abscess,  the  sac  of 
"which  becomes  the  sac  of  the  aneurism.  Let  the  aneurism,  how- 
ever, begin  as  it  may,  it  gradually  dilates  under  the  constant  pres- 
sure of  the  heart's  impulse.  It  soon  becomes  lined  with  coagula, 
deposited  in  distinct  concentric  laminae,  of  which  the  outer  ones 
are  the  palest  and  firmest ;  and  whether  it  was  originally  formed 
of  all  three  tunics  or  not,  certain  it  is,  that  the  inner  two  soon 
waste  and  disappear. 

Symptoms. — There  are  certain  symptoms  which  follow  aneur- 
isms, wherever  found,  whether  true  or  false,  the  first  of  which  are 
due  to  the  action  of  the  tumor  itself.  They  are,  changes  of  action, 
form,  and  sensation  in  the  part,  or  other  adjacent  parts.  Most  fre- 
quently, simple  inspection  of  the  aneurism  will  show  that  it  pulsates 
distinctly,  the  elevation  and  depression  of  the  surface  consequent 
upon  the  pulsation  being  usually  perceptible  at  some  little  distance. 
When  examined  by  the  touch,  it  also  usually  gives  an  elastic  sen- 
sation, and  a  pulsation  that  can  be  readily  felt  synchronously  with 
the  contraction  of  the  heart,  or  has  only  such  a  variation  as  is  con- 
sequent upon  the  time  which  it  takes  for  the  impulse  of  the  heart 
to  reach  the  tumor.  In  diagnosing  an  aneurism,  the  surgeon  will 
be  guided  by  the  fact  that  there  is  an  oval  tumor  on,  or  near  the 
course  of  an  artery,  which  is  elastic  and  pulsates  ;  the  pulsation 
disappearing  more  or  less  perfectly  by  pressure  on  the  main  trunk 
of  the  artery  nearest  the  heart.  Auscultation  will  also  afford  admir- 
able aid  in  assisting  to  form  a  correct  diagnosis  ;  as  upon  putting 
the  ear  upon  the  tumor,  two  varieties  of  sound  will  be  heard — the 
bruit  de  soufflet,  or  bellows  murmur,  and  the  bruit  de  rape,  or 
the  rasping  or  sawing  sound ;  besides  which  the  peculiar  aneur- 
ismal  thrill,  or  whirr,  will  be  perceived,  the  latter  .being  recog- 
■  nizable  by  means  of  the  touch. 

The  diagnosis  between  true  and  false  aneurism  is  sometimes  of 
importance,  especially  in  regard  to  the  treatment.  The  history 
of  the  case  is  also  of  great  importance.  Thus,  if  the  patient  states 
that  the  tumor  supervened  upon  violent  muscular  action,  and  rapidly 
assumed  the  aneurismal  characteristics,  the  surgeon  may  fairly  be 
lpd  to  suspect  a  false  aneurism  ;  if,  on  the  contrary,  the  tumor 
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appeared  gradually,  without  any  injury  or  violence  done  the  part, 
and  especially  if  the  age  of:  the  patient  is  such  as  would  lead  one  to 
suspect  such  diseases  as  calcareous  or  atheromatous  degeneration^ 
which  act  as  predisposing  causes,  he  might  reasonably  regard  the 
disease  as  a  true  aneurism.  In  making  the  diagnosis,  therefore y 
the  history  of  the  case  becomes  a  matter  of  great  importance. 
Aneurismal  tumors  vary  in  size  in  accordance  with  the  calibre  of 
the  vessel ;  the  dilatation  of  the  anterior  tibial  artery,  for  exam- 
ple, being  sometimes  not  larger  than  a  nut,  while  those  of  the 
larger  vessels  reach  the  size  of  an  orange,  or  often  larger.  Another 
characteristic  symptom  of  aneurism  is  its  diminution  upon  pressure, 
whether  applied  upon  the  tumor  itself  or  higher  up  along  the 
course  of  the  arterial  trunk  which  supplies  it,  or  upon  the  main 
trunk  of  the  limb  upon  which  it  has  its  seat.  This  diminution  is, 
however,  more  marked  in  true  than  false  aneurism.  When,  in 
such  a  test,  pressure  is  entirely  removed,  the  tumor  rapidly  resumes 
its  original  size;  but  in  the  treatment  of  the  disease,  by  means  of 
continuous  pressure,  as  will  be  presently  explained,  this  dilatation 
does  not  supervene  upon  the  removal  of  the  pressure. 

Aneurisms  often  produce  considerable  local  pain,  if  so  situated 
as  to  press  upon  the  nerves  of  the  part ;  the  pain  varying  in  char- 
acter and  degree  according  to  the  amount  of  pressure,  and  the 
connection  of  the  tumor  with  the  affected  nerve.  The  same  pres- 
sure upon  the  local  nerves  which  produce  pain,  may  also  create 
various  muscular  phenomena,  such  as  cramp,  spasm,  etc.  An 
aneurismal  tumor  is,  however,  usually  free  from  pain,  at  least 
until  it  has  attained  such  a  size  as  to  be  painful  from  mere  ten- 
sion. The  skin  over  the  tumor  also  remains  for  a  long  time 
unchanged,  seldom  presenting  evidences  of  inflammation  until  the 
size  of  the  tumor  is  such  as  to  interfere  with  the  capillary  circula- 
tion ;  but  when  congestion  supervenes,  a  train  of  symptoms  ensue 
which  are  similar  to  those  which  were  explained  in  connection  with 
the  subject  of  tumors.  When  congestion  of  the  capillary  vessels 
of  the  skin  induces  inflammation  in  this  tissue,  it  soon  developes 
ulceration,  suppuration,  or  sloughing,  by  which  the  aneurismal 
sac  is  opened,  and  violent  and  often  fatal  hemorrhage  follows. 

As  the  tumor  grows,  its  pulsation  often  diminishes,  so  that  it  is 
no  longer  noticeable  at  a  distance,  though  to  the  touch  it  will  be 
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recognized  even  when  quite  feeble  ;  at  the  same  time  the  elastic 
character  of  the  tumor  diminishes  ;  both  these  changes  being  due 
to  changes  within  the  tumor,  which  will  be  presently  detailed. 

Should  the  aneurism  be  so  situated  as  to  produce  pressure  upon 
any  portion  of  the  skeleton,  absorption,  or  even  caries  of  the  bone 
may  ensue.  Should  the  veins  of  the  part  be  pressed  upon,  other 
well-marked  symptoms  will  appear,  and  as  the  return  of  the 
blood  to  the  heart  will  now  be  impeded,'there  will  be  more  or  less 
leakage  of  its  watery  portions  into  the  cellular  tissue  beneath  the 
skin,  which  will  produce  oedema.  Thus,  for  example,  if  the 
aneurism  be  situated  in  the  iliac  artery,  and  pressure  is  made  by 
the  tumor  upon  the  iliac  vein  so  as  to  impede  the  circulation  in 
that  vessel,  oedema  of  the  lower  extremities  will  be  the  result. 

All  aneurisms  are  liable  to  terminate  in  two  ways ;  either  by 
death  or  by  cure,  nature  being  capable,  under  certain  influences, 
of  accomplishing  a  cure.  When  a  cure  is  accomplished  by  nature, 
it  is  generally  consequent  upon  changes  within  the  sac,  resulting 
from  a  deposition  of  lymph  upon  its  walls  ythis  deposition  being  the 
consequence  of  inflammatory  action,  or  a  change  in  the  circula- 
tion of  the  blood  in  the  sac,  and  resulting  in  a  laminated  fibrin- 
ous structure  which  gradually,  layer  by  layer,  increases  the  thick- 
ness of  the  sac,  until  its  cavity  is  closed.  When  an  aneurism 
terminates  fatally,  it  is  accomplished  in  the  following  manner: 
The  aneurismal  tumor  grows  larger,  and  the  sac  thinner,  owing 
to  its  constant  distension  from  within  outwards,  while  the  various 
structures  between  the  tumor  and  the  skin  gradually  waste  and 
are  removed  by  absorption;  as  the  pressure  encroaches  upon  the 
skin,  ulceration  occurs,  or  sloughing  takes  place,  and  the  cavity 
of  the  sac  being  opened,  blood  escapes  with  a  sudden  gush,  and 
the  patient  dies  generally  upon  the  spot.  Although  this  is  a 
common  mode  of  termination,  and  although  it  may  be  stated  in 
round  numbers  that  nine  out  of  ten  of  the  casts  of  aneurism  ter- 
minating fatally  perish  by  hemorrhage,  yet  this  is  by  no  means 
universally  the  case,  as  a  sac  may  form  within  the  aneurism. 
Death  may  also  ensue  from  pressure  upon  the  neighboring  vis- 
cera ;  or,  it  may  be  a  consequence  in  aneurism  of  the  arch  of  the 
aorta,  or  indeed  in  aneurisms  of  the  thoracic  aorta  generally, 
of  pressure  upon  the  thoracic  duct,  or  on  the  heart  and  lungs,  etc. 
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As  might  be  expected  from  the  nature  of  the  disease,  in  every 
aneurism  of  considerable  size,  various  pathological  changes  result, 
not  merely  in  the  parts  affected,  but  even  in  the  vessels  at  a  con- 
siderable distance  from  the  seat  of  the  tumor,  besides  which  there 
are  various  diseased  conditions,  which  are  the  result  of  pressure 
upon  the  surrounding  parts. 

Differential  diagnosis  of  Tumors  as  distinguished  from 
Aneurisms. — Tumors  situated  over  arteries,  and  receiving  pulsa- 
tion from  them,  may  be  distinguished  from  aneurisms  by  noticing, 
1st.  That  they  do  not  pulsate  at  first;  when  they  are  small; 
whereas  aneurisms  do  so  from  their  earliest  formation.  2ndly. 
That  a  tumor  may  often  be  lifted  up  from  the  artery,  and  then 
it  will  cease  to  pulsate.  3rdly.  That  aneurisms  are  generally  soft 
at  first  and  become  hard  subsequently  ;  tumors  are  generally  the 
reverse.  4thly.  That  tumors  connot  be  emptied  by  pressure,  and 
that  no  alteration  is  made  in  their  consistence  by  compressing  the 
artery  above.  5thly.  Enlarged  lobes  of  the  thyroid  gland  may 
be  distinguished  from  aneurism  of  the  carotid,  by  their  slipping 
up  out  of  the  fingers,  along  with  the  larynx,  in  the  act  of  deglu- 
tition. 6thly.  Psoas  abscess  may  be  known  from  aneurism  by 
the  precursory  pain  and  weakness  in  the  back,  and  by  its  disap- 
pearance when  the  patient  lies  down.  7thly.  Pulsating  tumors 
composed  of  erectile  or  cancerous  growth — especially  those  con- 
nected with  bone — are  sometimes  mistaken  for  aneurisms  ;  from 
which,  in  fact,  it  rnay  be  hardly  possible  to  distinguish  them  dur- 
ing life,  since  they  may  have  the  same  kind  of  pulsation,  attended 
with  the  sajne  whizzing  noise,  and  checked,  like  that  of  aneu- 
rism, by  pressure  on  the  artery  above.  The  mistake,  however,  is 
of  no  very  serious  consequence,  because  the  ligature  of  the  main 
artery,  which  would  cure  an  aneurism,  might  check  the  growth  of 
the  tumor. 

Growth  of  Aneurism. — As  an  aneurism  enlarges,  its  coats 
become  thinner,  but  are  strengthened  by  the  adhesion  of  the  parts 
around.  As  the  enlargement  proceeds,  these  are  gradually 
absorbed  ;  bone  offers  no  resistance,  but  is  absorbed  as  well ;  and 
at  last  the  tumor  reaches  the  skin  and  distends  it.  Inflammation 
succeeds,  the  skin  becomes  red,  thin,  livid  and  vesicated,  and 
finally  sloughs. 
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When  the  edges  of  the  slough  separate,  a  fatal  bleeding  ensues ; 
sometimes  in  a  gush,  sufficient  to  destroy  life  at  once ;  although 
more  frequently  the  blood  oozes  away  slowly.  But  an  aneurism 
may  burst  into  a  mucous  canal ;  or  into  a  serous  cavity,  or  into 
a  vein,  with,  of  course,  a  fatal  disturbance  of  the  circulation,  if 
the  vein  is  large  ;  or  into  the  cellular  tissue  of  a  limb*,  or  it  may 
cause  death  through  its  .pressure  on  the  trachea  or  oesophagus,  or 
through  the  pain  and  irritation  caused  by  its  compressing  nerves 
or  interfering  with  the  abdominal  viscera,  without  bursting.  We 
may  observe  that  when  an  aneurism  opens  into  a  mucous  canal  it 
is  usually  by  a  small  round  ulcerated  spot,  not  by  a  slough,  as  in 
the  skin  ;  when  it  bursts  into  a  serous  cavity,  it  is  generally  by  a 
crack  or  fissure. 

Etiology. — The  causes  of  aneurism  may  be  grouped  into  two 
general  classes — the  predisposing  and  the  immediate. 

Among  the  predisposing  causes  may  be  mentioned  the  shape  of 
the  vessel,  the  points  where  it  has  a  curvature  being  most  apt 
to  be  affected.  Old  age  is  also  a  predisposing  cause,  and  so  are 
rheumatism  and  gout.  So  also  is  the  abuse  of  alcoholic  drinks, 
old  drunkards  being  said  to  be  peculiarly  predisposed.  Sex  also 
has  its  influence,  the  disease  being  more  common  in  the  male  than 
in  the  female,  probably  because  man  is  exposed  to  more  violent 
and  continuous  muscular  exertion  than  woman.* 


*  It  is  a  singular  fact,  that  there  are  more  cases  of  aneurism  in  Cali- 
fornia than  in  any  other  portion  of  the  United  States,  not  excepting  the 
populous  and  multinational  city  of  New  York.  Within  the  period  of 
three  years  and  four  months,  terminating  September,  1868,  there  were 
reported  in  San  Francisco,  Cal.,  119  deaths  from  aneurism,  or  a  yearly 
average  of  42.  The  average  population  of  the  city  for  that  time  being 
about  126,000,  there  was  one  death  from  aneurism  for  each  3,000  inhabi- 
tants, making  the  ratio  about  nine  times  greater  than  in  New  York  city. 
The  class  of  persons  affected  with  aneurism  lived  a  rough,  uncertain  life, 
with  no  settled  home  or  steady  vocation,  tossed  upon  the  sea  of  life  and 
wrecked  upon  the  shoals  of  disappointment.  Nearly  all  had  tried  the 
mines,  worked  hard  and  late,  lived  in  a  rough,  exposed  manner,  imbibed 
freely  of  stimulating  drinks,  returned  disappointed  to  the  city,  taken 
lodgings  in  the  rickety  habitations  of  the  city  front,  and  worked  by  the 
hour  or  day  at  heavy,  laborious,  unsteady  labor  alongshore.  Idle  and 
dissolute  in  their  habits,  with  frequent  attacks  of  rheumatism  and 
syphilis,  there  were  found  in  the  autopsical  examinations  made,  ather- 
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Various  diseases  in  the  coats  of  the  vessels  are  set  down  as 
predisposing  causes,  especially  atheromatous  or  fatty  deposit. 
This,  according  to  Bennett,  presents  the  appearance  of  a  whitish 
or  yellowish  cheesy  substance,  though  sometimes  indurated  and 
brittle,  like  calcareous  degenerations  generally,  being  deposited 
between  the  coats  of  the  vessel,  and  'often  protruding  into  it. 
The  deposit  consists  of  numerous  fatty  granules,  mingled  with 
crystals  of  cholesterine,  which,  when  hard,  also  are  mixed  with 
calcareous  amorphous  salts. 

Among  the  immediate  or  exciting  causes  of  aneurism  are 
wounds  and  injuries  to  the  arteries,  sprains,  violent  exertion,  and 
mechanical  injuries  of  all  kinds. 

Prognosis. — The  prognosis  in  the  case  of  aneurism  is  gener- 
ally serious,  and  should  always  be  guarded.  As  a  general  rule, 
it  may  be  set  down  that  an  aneurism  will  terminate  fatally  if  left 
to  nature,  though  this  is  not  invariably  the  case,  while  the  time 
which  may  elapse  between  the  first  formation  of  the  tumor  and 
its  fatal  issue  may  vary  considerably,  depending  upon  the  posi- 
tion of  the  aneurism,  the  constitution  of  the  patient,  etc.  The 
prognosis  as  regards  operations  should  be  made. guardedly  ;  often 
they  are  successful,  but  very  often,  also,  they  fail,  and  no  positive 
prognosis  can  be  made  except  in  traumatic  aneurisms. 

Situation. — The  most  favorite  situation  of  aneurisms  is  in 
the  aorta,  near  the  heart ;  but  if  aneurisms  of  the  aorta  are 
excluded  from  our  consideration  (since  they  are  not  to  be  relieved 
by  any  surgical  interference),  we  shall  find  that,  of  all  the  arte- 
ries of  the  limbs,  the  popliteal  is  the  most  frequently  affected. 
Thus,  out  of  179  cases  of  spontaneous  aneurism  collected  by 
Lisfranc  (not  including  any  of  the  aorta),  there  were  59  of  the 
popliteal  artery,  26  of  the  femoral  in  the  groin,  and  18  in  the 
femoral  at  other  parts ;  17  of  the  carotid ;  16  of  the  subclavian  ; 
14  of  the  axillary  ,  5  of  the  external  iliac ;  4  of  the  innominata  ; 
3  of  the  brachial,  common  iliac,  and  anterior  tibial,  respectively; 

omatous,  fatty  or  calcareous  degeneration  of  the  arterial  coats.  Strains 
and  laborious  (irregular)  exercise  are  often  productive  of  atheroma,  and 
it  is  a  recorded  fact  that  the  great  Liston  died  of  thoracic  aneurism, 
attributed  to  the  violent  exercise  of  rowing,  having  been  considered  the 
best  oarsman  in  England. 
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2  of  the  gluteal,  internal  iliac,  and  temporal,  respectively ;  and 
1  of  the  ulnar,  perineal,  internal  carotid,  radial  and  palmar 
arch,  respectively. 

Spontaneous  Cure.— Every  aneurism  does  not  present  the 
fatal  course  herein  described,  as  in  a  few  cases,  spontaneous  cures 
have  been  effected.     1st.  The  most  natural  and  obvious,  although 
unhappily  a  very  infrequent  mode  of  cure  occurs,  when  a  lami- 
nated coagulum  lines  the  sac  in  sufficient  quantity  to  resist  further 
dilatation ;  or  conversely,  when  the  propulsion  of  the  blood  into 
the  tumor  is  so  languid  as  to  allow  of  the  formation  and  solidifi- 
cation of  the  clot.     And  here  it  should  be  observed  that  a  dis- 
tinction is   to  be  made  between  an  active   and  a  passive   clot. 
The  active  consists  solely  of  fibrin  slowly  deposited  from  the 
blood  on  the  unnatural  surface,  with  a  tendency  to  remain  per- 
manently as  a  false  membrane,  and  to  check  the  disease ;  and  the 
formation  of  this  is  promoted,  as  before  remarked,  by  everything 
that  renders  the  circulation  languid,  without  stopping  it  altogether. 
The  passive  clot,  oh  the  contrary,  is  a  mass  of  coagulated  blood, 
such  as  may  be  produced  by  cutting  off  any  quantity  of  blood 
from   the  circulation,  as  in  ecchymosis ;  and  this,  as  we  have 
shown  before,  is  rarely  susceptible  of  becoming  organized,  but 
usually  is  dissolved  and  absorbed,  or  occasionally  gives  rise  to  sup- 
puration and  is  discharged.     Yet  a  second  mode  of  spontaneous 
cure  is  sometimes  found  to  be  caused  by  violent  inflammation  or 
abscess,  in  which  the  aneurism  and  artery  are  involved,  so  that  the 
blood  in  the  sac  is  made  to  coagulate,  and  the  artery  obstructed 
by  coagulum.     3rdly.  It  has  happened  in  a  few  fortunate  cases, 
that  a  portion  of  clot  has  been  detached  from  the  interior  of  the 
sac  by  some  accidental  violence,  and  has  effected  a  cure  by  block- 
ing  up  the   opening  into  the  aneurism.     4thly.  The   artery  has 
become  obliterated  by  an  accidental  pressure  of  the  aneurism 
upon  it,  or  by  the  pressure  of  blood  escaping  from  it  on  its  burst- 
ing into  the  cellular  tissue. 

Treatment. — As  in  all  those  cases  where  spontaneous  cure 
is  effected,  it  is  known  that  the  formation  of  fibrin  has  acted  an 
essential  part,  therefore  it  is  the  duty  of  the  surgeon  to  imitate 
this  conservative  process  of  nature,  by  the  employment  of  those 
agents,  the  effect  of  which  will  tend  to  bring  about  this  desired 
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result.  To  accomplish  this,  two  general  methods  have  been  rec- 
ommended, viz  :  the  medical  and  surgical.  The  first  has  refer- 
ence to  those  agents,  either  locally  or  constitutionally  applied, 
which  cause  coagulation  and  consequent  fibrination  of  the  blood. 
The  second  comprises  those  processes  which  produce  a  retarda- 
tion or  arrest  of  blood  in  the  sac.  As  heretofore  observed,  in 
order  to  produce  coagulation  of  fibrin  within  the  sac,  the  blood 
must  be  in  a  comparatively  quiescent  state,  not  absolutely  at  rest, 
but  so  gently  agitated  that  gradual  deposition  of  fibrin  may  take 
place,  thus  persistently  and  effectually  closing  the  sac,  as  it  is  by 
this  deposition  of  fibrin  alone,  that  the  sac  can  be  occluded  ;  of 
the  two  modes,  the  accomplishment  of  the  desired  result  by  rem- 
edial agents  is  the  most  to  be  preferred.  To  effect  this,  the 
patient  and  the  part  should  be  put  in  the  most  favorable  state  for 
the  consolidation  of  the  tumor,  and  though  it  may  not  be  pos- 
sible in  all  cases,  to  bring  about  a  cure  in  this  way,  yet  the  disease 
may  be  palliated  or  even  retarded  in  its  progress  by  these  means. 
They  consist  in  moderating  the  force  of  the  heart's  action,  so  as 
to  diminish  the  strength  of  the  current  against  the  walls  of  the 
vessel  ;  and  secondly,  so  to  modify  the  condition  of  blood  as  to 
lead  to  its  fibrination.  In  carrying  out  these  indications  it  must 
be  borne  in  mind,  says  a  distinguished  writer,  that  tc  there  are 
two  opposite  conditions  of  the  system  in  which  aneurism  occurs," 
the  one  in  which  there  exists  a  plethoric,  the  other  an  ansemic 
tendency.  The  first  chiefly  occurs  in  young  subjects,  in  whom  the 
progress  of  the  disease  is  acute  and  rapid,  attended  with  pertur- 
bation of  the  circulation,  excitability  of  the  heart  and  throbbing 
of  the  arteries  generally.  The  other  condition  exists  principally 
among  old  people,  in  whom  the  powers  of  life  are  enfeebled,  with 
a  cachectic  habit  of  body,  and  a  tendency  to  anaemia,  as  is  shown 
ty  a  feeble  pulse  and  a  flaccid  heart.  In  this  state  of  the  system 
the  disease  makes  slow  progress.  In  such  opposite  conditions  of 
the  system,  it  is  patent  that  the  same  plan  of  treatment  cannot 
be  successfully  pursued,  and  the  constitutional  means  must  be 
modified  to  meet  the  indications  present  in  each. 

The  remedies  most  appropriate  to  control  the  force  of  the 
heart's  action  and  irritability  of  the  arterial  vessels,  are  Jiconite r 
Aclca  rac,   Gelseminum,   Cactus   grand.,   Digitalis,   Spi- 
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gelia  and  Veratrum  vir.,  the  selection  of  the  remedy  depend- 
ing upon  its  adaptation  to  the  conditions  involved.  After  the 
arterial  impulse  has  been  controlled  and  the  irritability  of  the 
heart  and  arteries  brought  to  its  minimum  of  circulation,  either 
of  the  following  remedies  may  be  employed  for  their  curative 
action,  viz.:  Lycopodium,  Lachesis,  Carbolic  acid,  Bryoniay 
Calcarea  carb^  Carbo  veg.,  Mercurius,  Rhus,  Secale  cor* 
and  Sulphur,  according  to  their  respective  indications.  Dr.  A. 
S.  Ball,*  of  New  York,  reports  three  cases  or  aneurism  cured  by 
Lycopodium,  one  of  which  was  situated  in  the  occipital  artery, 
one  in  the  region  of  the  aorta,  and  one  in  the  course  of  the  car- 
otid artery.  Dr.  Von  Gottschalk,  of  Providence,  R.  I.,  in  vol. 
9,  of  the  same  journal,  p.  49,  reports  an  exceedingly  interesting 
case  of  aneurism  of  the  aorta,  greatly  benefitted  by  the  internal 
use  of  Actea  racemosa  (fourth  dilution).  Dr.  William  Roberts, 
Physician  to  the  Manchester  Royal  Infirmary,  reports  in  vol.  21, 
of  the  British  Journal  of  Homoeopathy,  p.  494,  the  successful 
use  of  the  Iodide  of  potassium  in  the  treatment  of  several 
cases  of  thoracic  aneurisms.  The  dose  of  the  remedy  is  five- 
grains  of  the  salt  three  times  a  day  and  continued  until  the 
subsidence  of  the  general  symptoms,  when  the  remedy  may  be 
decreased  in  quantity  from  time  to  time  until  its  withdrawal 
altogether.  The  beneficial  effect  of  the  Iodine  is  attributed 
to  its  power  of  increasing  the  coagulability  of  the  blood  and 
the  deposition  of  the  fibrin  in  the  cavity  of  the  aneurism. 
Dr.  Chuckerbutty,  of  Calcutta,  while  treating  a  patient  with 
Iodide  of  potassium  for  a  considerable  length  of  time  for  an 
obstinate  cough,  was  surprised  to  find  that  at  the  termination 
of  treatment,  he  had  cured  his  patient  of  aneurism  of  the  innomi- 
nate artery  by  its  becoming  solidified.  Dr.  Balfour  also  speaks 
very  positively  of  the  success  following  the  use  of  this  remedy, 
and  is  disposed  to  place  it  at  the  head  of  medicinal  agents, 
especially  in  internal  aneurisms  where  surgical  appliances  cannot 
be  brought  to  bear  upon  the  disease.  The  cure  is  effected  by 
means  of  coagula  formed  in  the  sac  and  final  solidification  of  the 
aneurismal  cavity.     The  first  effect  of  the  remedy  is  to  relieve 

*  North  American  Journal  of  Homoeopathy,  vol.  3,  pp.  68,  69. 
14 — vol.  n. 
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the  pain,  even  before  there  is  any  perceptible  result  produced  upon 
the  tumor.  Prof.  Langenbeck  reports  recently  on  two  cases  of 
aneurism  treated  by  the  hypodermic  injection  of  ergotine.  He 
injected  three  centigrammes  of  the  aqueous  extract  of  ergot  over 
the  tumor,  in  the  first  case,  with  almost  immediate  relief  of  the 
pain.  In  six  weeks  he  injected  about  thirty  grains  of  the  ergo- 
tine with  the  effect  of  almost  entirely  relieving  the  venous  con- 
gestion and  paralysis  of  the  arm,  while  the  tumor  was  sensibly 
diminished,  though  a  perfect  cure  was  not  effected.  The  second 
case  involved  the  radial  artery,  the  aneurism  being  immediately 
above  the  wrist.  One-fourth  of  a  grain  of  the  aqueous  extract 
of  ergot*  dissolved  in  equal  parts  of  glycerine  and  alcohol,  was 
injected  into  the  skin  above  the  tumor,  when  on  the  following 
day  the  tumor  seemed  to  have  entirely  vanished,  with  nothing 
remaining  except  a  local  erythematous  inflammation,  which  lasted 
only  for  a  few  days. 

In  addition  to  the  medical  treatment  adopted,  it  is  of  the 
utmost  importance  to  keep  the  patient  perfectly  quiet  in  bed  and 
free  from  all  mental  excitement  whatever.  The  diet  also  should 
be  carefully  regulated ;  not  that  the  patient  should  be  suddenly 
deprived  of  either  fluid  or  solid  food,  or  should  at  any  time  sub- 
mit to  absolute  privation  by  hunger  or  thirst,  but  it  is  recom- 
mended that  the  quantity  of  the  ingesta  be  of  the  smallest 
reasonable  standard,  while  care  is  taken  that  their  quality  shall  be 
of  the  most  nutritious  character.  The  diet  should  be  gradually 
reduced  and  regulated  in  quantity,  consisting  of  farinaceous 
food  with  a  small  quantity  of  meat,  little  liquid,  and  a  total 
abstinence  from  all  stimulating  drinks.  Dr.  I.  N.  Eckel,  of 
San  Francisco,  Cal.,  reports  an  interesting  case,  verifying  the 
good  results  following  the  use  of  Secale  cornulum^  in  the  fol- 
lowing: 

Mrs.  S.,  age  46  years,  residing  in  this  State  for  the  last  eighteen  years, 
always  enjoyed  good  health  until  lately.  Within  eighteen  months  she 
was  attacked,  as  she  thought,  with  "  false  pleurisy,"  as  the  pain  was  not 
constant.    She  did  not  look  for  medical  aid. 

-*- ■ — ■ — ■ — ■ — ' 

*  R.  Ex.  Secale  cornutum  aq:  M  X  L. 
Spts.  vin:  Rect; 
Glycerine,  a  a  %  oz.  M. 
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April  23,  6  p.  m.  I  was  called  to  see  her.  Pound  her  sitting  upright 
in  bed,  leaning  with  her  head  forward  towards  the  left ;  countenance 
expressing  a  great  deal  of  distress.  She  said  she  had  such  excruciating 
pains  in  the  shoulders,  chest  and  arm,  under  the  axilla,  that  she  was 
afraid  to  move.  The  tumor  is  as  large  as  an  English  walnut,  marked 
pulsations  in  the  fossa  triangularis,  fossa  subclavicularis,  extending 
towards  the  second  rib  ;  parts  exceedingly  sensitive  to  touch.  Told  me 
it  grew  rapidly  the  last  three  months.  Left  arm  very  painful  arid  swol- 
len ;  could  not  raise  the  hand  without  pain  in  the  arm  and  shoulders  ; 
was  not  able  to  use  the  arm  ;  pulse  in  the  left  arm  weaker,  and  some- 
what slower  than  the  one  in  the  right. 

I  ordered  ice-water  compress,  to  be  renewed  every  hour.  Aconite  and 
Bryonia  that  night  were  given.  On  the  24th  no  change  whatever ;  tried 
Lachesis.  On  the  25th,  patient  the  same.  Injected  three  drops  Secale 
corn.  (English  preparation  ;  it  is  said  one  drop  is  as  strong  as  one  grain 
of  the  powder)  under  the  skin,  over  the  centre  of  the  tumor;  cold  water 
to  be  continued.  Five  o'clock,  p.  m.  the  sarne  day,  I  visited  the  patient 
again,  who  had  slept  four  hours  during  the  day;  the  first  "nice  "  sleep 
she  had  within  a  week,  and  all  acute  pain  had  left  her  in  the  arm  and 
chest.    The  tumor,  however,  still  sensitive. 

Second  injection  was  made  April  27th.  Slept  again' a  few  hours  after 
the  injection.  Third  injection,  April  29th  ;  fourth,  May  1st ;  fifth,  May 
5th.  Here  a  slight  erysipelas  set  in,  and  I  was  obliged  to  omit  the  injec- 
tions for  four  days. 

On  the  10th,  the  sixth  injection  was  made,  as  the  erysipelas  had 
■entirely  disappeared.  Swelling  much  less;  tumor  not  sensitive ;  can 
move  the  arm,  the  swelling  of  the  latter  disappeared  ;  the  pulse  in  the 
left  radial  artery  stronger.  All  her  friends  are  noticing  the  decided 
change  in  the  swelling.  She  is  able  to  lie  fiat  on  her  back,  can  raise  the 
arm,  has  lost  the  difficulty  of  swallowing  (however,  the  latter  was  slight, 
though  she  spoke  of  it  when  I  first  saw  her),  and  sleeps  from  four  to  six 
hours  quietly  every  night. 

On  June  1st,  I  made  the  twelfth,  and  for  the  present  the  last  subcuta- 
neous injection. 

The  last  four  injections  I  used  ten  drops.  In  all,  seventy-five  drops 
of  Ergot.  No  bad  results  from  the  remedy  occurred.  I  saw  the  patient 
every  day,  and  on  those  days  I  made  the  injections,  twice  daily ;  see  her 
now  once  a  week,  to  watch  progress. 

On  June  6th,  ordered  the  patient  out  doors.  She  has  now  a  good 
appetite,  sleeps  well,  no  pain ;  pulsations  very  faint. 

June  14th.  The  aneurism  reduced  one-half;  patient  has  no  complaints 
to  make ;  can  dress  again  her  own  hair,  which  she  had  not  been  able  to 
do  for  several  months ;  pulsation  very  faint. 

Regimen, — The  regimen  recommended  by  Bellingham,  if 
strictly  carried  out,  fulfills  all  that  is  of  value  in  this  direction,  and 
consists  of  two  dunces  of  bread  and  butter  for  breakfast,  two  ounces 
of  bread  and  a  like  amount  of  beef  for  dinner,  and  two  ounces  of 
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bread  for  supper  with  an  occasional  sip  of  milk  and  water.  If  the 
heart's  action  is  particularly  strong,  Aconite,  Digitalis  or  Vera- 
trumviride,  may  be  given  from  time  to  time  to  break  down  the 
vascular  plethora,  the  indicated  remedy  being  suspended,  to  be 
renewed  again  as  soon  as  circumstances  warrant.  By  a  careful 
attention  to  this  manner  of  treatment,  and  by  adapting  the  reme- 
dies to  the  characteristics  of  the  case,  consolidation  of  the  tumor 
may  take  place  with  a  complete  restoration  to  health  of  the  sufferer. 

In  aneurism  of  the  second  class  which  occurs  in  feeble  cachectic 
and  anemic  persons,  the  above  plan  of  treatment  is  entirely  inad- 
missible. The  treatment  in  this  condition  will  have  to  be  directed 
to  overcome  the  infirmities  of  system  and  to  invigorate  the  powers 
of  life.  In  these  cases  the  blood  is  deficient  in  f  ebrin,  the  constitu- 
tion irritable  from  debility  and  the  action  of  the  heart  irregular 
through  loss  of  vital  tone.  Under  these  circumstances,  complete 
rest  should  be  imposed,  and  the  administration  of  either  of  the  fol- 
lowing remedies,  according  to  their  respective  indications,  Acetic 
acidjActea  rac,  Arsenicum,  Calcareacarb.,  Carbo.  veg., 
Carbolic  acid,  China,  Lycopodium,  Ferrum,  Jodium,  Mer- 
curius,  Nux  vom.,  Sulphur,  In  fact,  those  medicines  which 
are  called  for  in  anemia  will  be  found  to  exercise  a  beneficial 
action  over  the  constitutional  defects,  while  the  remedies  demanded 
to  meet  the  aneurismal  disorder  will  have  to  be  selected  in  accord- 
ance with  their  therapeutical  range  of  action.  I  have  found  Lyco- 
podium, Actea  rac,  Digitalis,  Carbolic  acid  and  the  Iodide 
of  Potash,  to  possess  more  marked  virtues  in  subduing  this  affec- 
tion than  any  of  the  other  remedies  named.  In  this  condition  of 
system  I  would  recommend  daily  inhalations  of  oxygen  gas  for  the 
purpose  of  building  up  the  patient  by  sustaining  and  invigorating 
the  digestive  and  assimilative  functions,  and  imparting  fresh  life 
and  vigor  to  the  debilitated  organism.  The  effect  of  this  gas  in 
such  cases  is  to  assist  in  a  powerful  manner  the  shattered  functions, 
to  give  more,  oxygen  to  the  lungs  for  the  purpose  of  dissolving  and 
removing  the  carbonaceous  materials  that  are  accumulating  and 
blocking  up  the  avenues  of  health,  that  they  may  be  the  better 
able  to  receive  and  appropriate  the  nutriment  necessary  to  sustain 
and  preserve  the  organism  in  its  integrity. 

In  addition  to  the  medical  treatment  recommended,  it  is  neces- 
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sary  that  the  patient  have  a  dry  and  nourishing  meat  diet,  espe- 
cially if  he  be  advanced  in  years,  or  occupies  the  lower  walks  of 
life.  Frequent  observations  have  taught  me  that  although  medical 
treatment  at  times  may  have  exercised  a  curative  control  over  this 
affection,  still  I  do  not  feel  warranted  in  excluding  the  various 
surgical  processes  which  may  be  called  into  requisition.  For  those 
internal  thoracic  aneurisms  where  surgical  means  are  inappropriate, 
medical  means  have  been  employed,  in  some  cases,  with  the  most 
satisfactory  results. 

Surgical  Treatment. — The  processes  by  which  aneurism  is 
treated  surgically,  consist,  first,  in  the  retardation  of  the  circu- 
lation of  blood  in  its  flow  to  the  sac :  second,  the  entire  arrest 
of  blood  in  the  course  of  the  vessel  toward  the  tumor-  The 
first  method  is  produced  by  pressure,  the  second  by  the  ligature, 
and  of  the  two,  the  first  is  undoubtedly  to  be  preferred. 

Pressure. — In  treating  external  aneurism,  there  are  several 
methods  by  which  this  agent  may  be  applied :  First,  by  adjusting 
a  bandage  firmly  around  the  limb,  commencing  at  the  extremity 
and  mounting  upwards  beyond  the  site  of  the  tumor.  Second, 
by  direct  pressure  upon  the  tumor.  Third,  by  pressure  upon  the 
artery  at  the  cardiac  side  of  the  sac,  by  means  of  a  tourniquet. 
Fourth,  by  exerting  the  same  pressure  at  the  distal  side  of  the 
tumor.  Fifth,  by  means  of  digital  compression  ;  and,  Sixth,  by 
flexion  of  the  limb. 

Bandaging. — By  the  proper  application  of  this  process,  by 
preserving  the  limb  in  a  complete  state  of  rest  and  retaining  it  in 
the  horizontal  position,  there  is,  undoubtedly,  more  or  less  retard- 
ation of  blood  through  the  arterial  channels,  and  especially  into  the 
aneurismal  sac,  which,  under  favorable  circumstances,  will  exer- 
cise a  curative  action  in  the  tumor,  by  inducing  fibrination  of  the  . 
blood,  and  consequent  obliteration  of  the  aneurismal  sac.  This 
operation  is  slow  in  its  results,  but  conjoined  with  the  remedial 
agents  previously  mentioned  has,  in  the  hands  of  the  author,  pro- 
duced a  most  satisfactory  cure.  In  aneurisms  of  the  lower  extrem- 
ity, it  is  advised  that  this  process  be  first  applied,  and  the  internal 
use  of  Iodide  of  Potassium,  or  other  remedies  employed  as  pre- 
viously recommended,  failing  in  which  the  surgeon  may  resort  to 
the  process  of 
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Pressure, — In  the  use  of  this  agent,  a  very  important  consid- 
eration is  to  apply  the  pressure  by  means  of  a  proper  instrument 
upon  the  cardiac  side  of  the  tumor.  Pressure  upon  the  tumor, 
or  upon  the  distal  extremity  of  the  vessel  is  not  productive  of  such 
beneficial  results.  Pressure  upon  the  cardiac  side  has  for  its  object 
the  arrest  of  the  circulation  through  the  sac  to«such  an  extent  as 
to  cause  it  to  be  filled  up  rapidly  by  the  concentric  laminae  of 
lymph  already  alluded  to;  but  the  surgeon  should  ever  bear  in 
mind  that  the  chief  object  of  pressure  is  not  to  interrupt  alto- 
gether the  volume  of  blood  through  the  artery,  but  merely  to 
diminish  the  current  flowing  through  the  sac.  Pressure  as  a 
remedial  agent  in  the  treatment  of  aneurism,  is  of  ancient  date, 
and  although  the  principles  upon  which  it  was  formerly  conducted 
were  unscientific  and  crude,  yet  many  cures  have  been  reported 
illustrative  of  its  efficacy.  Having  almost  fallen  into  disuse  from 
the  lack  of  general  good  results  following  its  application,  until 
quite  a  recent  date,  the  practitioners  of  Ireland,  and  especially, 
Mr.  Bellingham,  of  Dublin,  have  revived  this  process,  though  in 
a  modified  form,  and  to  them  should  be  accorded  the  credit  of 
proving  the  usefulness  and  excellence  of  this  system.  Dr.  Bell- 
ingham, in  a  paper  upon  this  subject,  was  the  first  to  point  out 
the  correct  and  scientific  principles  upon  which  the  operation  was 
based,  and  to  teach  the  manner  in  which  it  acts  in  curing  the  dis- 
ease. 

This  surgeon  applies  pressure  in  the  course  of  the  vessel,  but 
so  as  only  partly  to  interrupt  the  circulation  through  the  tumor, 
making  the  pressure  sometimes  upon  the  tumor  itself,  but  most 
generally  at  some  little  distance  from  the  sac  upon  the  artery 
supplying  the  tumor,  between  it  and  the  heart,  in  precisely  the 
same  relative  position  that  Hunter  suggested  ligation  for  aneur- 
ism. The  most  successful  mode  of  making  pressure  is,  however, 
to  make  it  between  the  tumor  and  the  heart,  in  addition  to  which 
pressure  upon  the  tumor  itself  may  advantageously  be  combined. 

The  means  by  which  pressure  upon  the  course  of  the  vessel 
supplying  the  tumor  can  be  effected,  without  checking  the  circu- 
lation through  the  whole  limb,  are  various.  One  is  through  a 
tourniquet,  which  consists  of  two  pads  fixed  upon  shanks  of 
steel,  that  are  made  to  approximate  each  other  by  means  of  a 
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screw,  an  instrument  similar  to  which  attention  has  recently  been 
invited  in  the  New  England  States,  and  which  has  been  spoken 


of  as   a  new   invention, 


Fig.  249. 


but  which  is  really  very 
old,  and  is  a  modification 
of  Signorini's  tourniquet, 
Fig.  249.  This  instru- 
ment, however,  by  unva- 
rying pressure  upon  a 
single  point,  is  very  apt 
to  give  such  pain  that  it 
can  seldom  be  borne.  A 
much  better  plan  of 
effecting  this  pressure's 
by  means  of  the  instru- 
ment which  has  been  above 
described  asBellingham's 
Compressor,  an  instrument  which  has  proved  so  useful  that,  out 
of  thirty-nine  cases  of  aneurism  treated  by  means  of  it,  thirty 
were  cured.  In  every  case  of  aneurism  to  which  compression  is 
applicable,  I  would  recommend  its  use  before  resorting  to  so 
extreme  a  measure  as  ligation  of  the  artery,  an  operation  which  in 
some  cases  cannot  be  regarded  as  justifiable  until  compression 


has  been  tried. 

In  compressing  the  fe- 
moral artery  for  the  relief 
of  popliteal  aneui'ism,  by 
Belli ngham's  plan,  two 
instruments  are  necessary, 
each  consisting  of  a  steel 
band,  having  at  one  ex- 
tremity a  pad,  to  com- 
press the  artery,  which 
can  be  tightened  by  means 
of  a  screw,  and  at  the 
other  a  larger  pad,  to  act 
as  a  support,  Fig.  250, 
the  two  instruments  being 


Fig.  250. 
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placed  upon  the  thigh,  so  that  they  can  be  made  to  act  alternately, 
the  second  being  tightened  as  the  first  becomes  painful,  and  the 
first  then  relaxed,  so  as  to  keep  up  a  uniform  interruption  of  the 
current  in  the  vessel ;  but  the  compression  should  never  be  violent 
enough  to  entirely  interrupt  the  current  of  blood,  but  merely  to 
modify  and  diminish  the  tidal  flow.  This  pressure  requires,  if 
any  success  is  to  be  derived  from  it,  to  be  patiently  persevered 
in  from  five  to  twenty  days,  and  even  longer,  if  necessary  to  com- 
plete the  cure.  Another  form  of  compression,  and  one  that  ig 
suited  to  the  brachial  artery,  is  that  made  by  a  spring,  which 
is  connected  with  a  strap  so  as  to  buckle  around  the  limb,  while 
the  pad  is  capable  of  being  pressed  upon  the  artery  by  means  of 
a  screw.     It  is  applied  the  same  way  as  the  clamp  of  Bellingham. 

Dr.  Carte,  of  Dublin,  has  invented  at  ingenious  apparatus  of 
vulcanized  india-rubber,  which  substitutes  an  elastic  force  in  lieu 
of  the  unyielding  pressure  of  the  screw.  This  instrument  better 
accommodates  itself  to  the  limb,  and  is  less  likely  to  produce 
injurious  compression.  The  local  symptoms  supervening  on  the 
application  of  compression  should  be  carefully  watched,  and  the 
pressure,  when  it  becomes  painful  at  one  spot,  relaxed,  by  alter- 
nate pressure  at  another.  Pressure  may  also  be  applied  by  the 
fingers  of  a  number  of  assistants,  who  maybe  relieved  from  time 
to  time,  but  not  so  advantageously  in  most  cases  as  by  instru- 
ments. 

In  attempting  the  cure  of  aneurism  by  means  of  compression, 
it  is  important  to  remember  that,  during  the  entire  course  of 
treatment,  the  limb  should  be  kept  in  the  horizontal  position, 
and  neatly  bandaged  from  the  extremity  upwards,  so  as  to  guard 
against  oedema  or  inflammation  of  the  skin.  It  is  also  necessary 
that  pressure  should  be  applied  very  gradually ,  as  it  is  sufficient 
to  moderate  the  circulation,  without  obstructing  it. 

By  this  alternating  process  I  have  succeeded  in  curing  a 
popliteal  aneurism  within  five  days,  the  patient  making  a  com- 
plete and  permanent  recovery. 

The  success  of  compression,  as  shown  by  Dr.  Moms,  of  Phila- 
delphia, in  his  excellent  papers  on  Statistics,  etc.,  shows  that  of 
thirty-seven  cases  thus  treated,  thirty-five  were  cured,  one  dying 
of  heart  disease,  and  one  being  ligated ;  while  in  two  hundred 
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and  four  cases  treated  by  the  ligature,  fifty  died  and  six  were 
compelled  to  submit  to  amputation  of  the  limb.  The  success  o£ 
the  treatment  by  compression  depends  largely  upon  the  attention 
paid  to  the  minor  details,  which,  though  trivial  in  themselves, 
become  of  importance  when  taken  as  a  whole.  Thus,  the  gen- 
eral health  of  the  patient  must  be  maintained  by  thosfe  dietetic 
and  medical  principles  already  alluded  to.  The  irritability  of 
the  heart  and  arteries  must  also  be  subdued  by  the  administra- 
tion of  those  remedies  which  exercise  a  healthy  control  over 
those  organs ;  the  patient  should  be  placed  upon  a  comfortable 
bed,  with  firm  and  well  secured  pillows  and  mattresses,  so  that 
his  position  be  not  changed ;  the  limb  should  be  washed  clean, 
well  dried,  and  dusted  with  skin  powder  ;  the  cuticular  hairs  be 
shaved  before  the  application  of  the  bandage,  and  the  compres- 
sor be  well  padded  in  every  part,  so  as  not  to  fret  the  skin. 

The  pressure,  if  possible,  should  be  continued  during  sleep, 
but  if  it  interfere  greatly  with  the  patient's  rest,  it,may  be  neces- 
sary to  administer  ati  opiate,  per  the  suggestion  made  by  Dr. 
Tufnell,  of  Dublin,  of  unscrewing  the  instrument  slightly,  and 
when  the  patient  falls  asleep,  gently  tightening  it  again  without 
awakening  him,  may  be  advantageously  adopted.  A  very  slight 
unscrewing  will  relieve  the  pain  attendant  upon  compression. 
The  manner  of  alternate  pressure,  however,  obviates  these  dis- 
advantages, and  in  my  opinion  affords  the  best  means  of  curing 
this  disease  by  compression.  To  guard  against  abrasion  and 
injury  to  the  skin,  it  is  advised  to  bathe  the  parts  that  have  been 
pressed  upon  with  a  solution  of  Arnica  and  keep  them  moistened 
with  the  lotion  until  the  instrument  is  replaced.  This  is  appli- 
cable to  the  alternate  pressure  spoken  of  above,  and  if  used  in 
connection  with  such  pressure,  there  is  little  fear  of  any  injurious 
results  from  this  mode  of  treating  aneurisms. 

The  effects  of  Pressure. — The  effects  of  pressure  upon  the 
tumor  vary  considerably.  In  some  cases  solidification  takes  place 
rapidly ;  more  often,  however,  it  takes  place  gradually,  the  aneu- 
rism becoming  more  painful  and  solid,  its  pulsation  and  bruit 
becoming  less  and  less  distinct.  While  the  process  of  solidifica- 
tion is  taking  place,  a  good  deal  of  restlessness  is  experienced, 
with  a  feeling  of  general  uneasiness,  with  more  or  less  constitu- 
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tioual  disturbance,  which  is  best  quieted  by  the  use  of  Jiconiter 
Gelseminum,  Belladonna,  or  other  remedies.  The  tumor 
becoming  harder  as  the  pressure  is  continued,  the  anastomosing 
branches  enlarge,  producing  more  or  less  burning  pain  in  the  limb, 
and  arterial  pulsations  may  be  observed  in  situations  where  before 
none  could  be  felt. 

The  burning  pain  experienced  in  these  cases  is  due,  says  Tuf- 
nell,  to  the  enlargement  of  the  arteries  and  pressure  upon  the 
trunks  of  the  nerves  following  the  course  of  the  vessels.  After 
complete  solidification  of  the  tumor  has  taken  place,  the  compres- 
sion ought  to  be  continued  for  at  least  forty-eight  hours,  to  secure 
the  patient  against  the  occurrence  of  a  relapse. 

Another  method  of  compression  in  the  treatment  of  aneurism 
is  the  principle  devised  by  Mr.  George  H.  Porter,  of  Ireland, 
which  consists  in  arresting  the  circulation  in  the  artery  by  means 
of  a  metallic  compressor  acting  somewhat  upon  the  principle  of 
acupressure,  and  yet  possessing  advantages  over  both  that 
method  and  the  direct  application  of  the  ligature.  This  instru- 
ment is  of  small  size  and  made  of  silver  or  iron  wire,  about  the 
size  of  an  ordinary  probe,  bent  into  a  triangular  shape,  half  an 
inch  wide  at  its  base  and  four  inches  in  length  upon  its  sides,  with 
a  small  ring  fixed  at  the  apex  of  the  triangle,  and  the  base  per- 
forated by  two  small  apertures,  just  large  enough  to  admit  the 
passage  of  a  small  silver  wire..  In  applying  this  instrument  an 
incision  is  first  made  down  to  the  vessel,  around  which  the  wire  is 
carried  with  an  aneurismal  needle ;  the  needle  is  then  withdrawn, 
and  the  two  ends  of  the  wire  are  passed  through  the  openings  in 
the  base  of  the  triangle  and  attached  to  the  ring  in  its  apex,  thus 
exerting  any  required  degree  of  pressure  upon  the  artery,  which 
is  clasped  between  the  wire  beneath  and  the  base  of  the  triangle 
above.  IE  it  be  true,  as  has  been  stated  by  Dubois,  Percy,  and 
Compton,  that  it  is  unnecessary  to  cut  the  inner  coats,  in  order 
to  arrest  the  circulation  sufliciently  to  preclude  aneurism,  we 
should  be  disposed  to  regard  this  little  instrument  as  admirably 
adapted  for  this  purpose,  as,  according  to  its  inventor,  it  may  be 
held  upon  the  artery  for  sixty  hours,  without  inflicting  any  injury 
to  its  coats,  and  can  be  conveniently  removed  without  injuring 
the  vessel,  by  cutting  the  wire  at  its  attachment  to  the  ring  and 
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withdrawing  it  from  beneath  the  vessel.  By  thus  preserving  the 
structures  of  the  artery,  all  danger  from  secondary  hemorrhage 
is  avoided,  which  sometimes  occurs  after  the  use  of  the  ligature, 
especially  where  we  are  compelled  to  apply  it  too  near  an  arterial 
branch.*  * 

So  far  as  success  in  the  use  of  this  instrument  is  concerned  in 
the  cure  of  aneurism,  I  have  no  data  to  guide  me  in  expressing 
an  opinion  as  to  its  superiority  over  other  methods,  but  am  dis- 
posed to  believe  that  under  certain  circumstances  it  may  be 
advantageously  employed  under  the  .conditions  mentioned  above. 

Digital  Compression. — The  treatment  of  aneurism  by  digi- 
tal compression  is  of  very  recent  origin.  It  has  sprung  directly 
from  the  successes,  and  it  may  be  also  truly  said  from  the  fail- 
ures, of  the  treatment  by  mechanical  pressure.  The  first  Tecorded 
case  in  which  digital  compression  was  successfully  employed  for 
aneurism,  appeared  in  the  Medico-Chirurgical  Transactions  for 
1845,  the  patient  having  been  under  the  care  of  Mr.  Grreatrex, 
and  the  digital  compression  was  employed  in  conjunction  with 
the  tourniquet. 

Subsequently  to  this,  in  1848,  Dr.  Knight,  of  New  Haven, 
Conn.,  employed  digital  compression  in  a  case  of  popliteal  aneur- 
ism with  complete  success. 

Prof.  Vanzetti,  of  Padua,  was  the  first  European  surgeon  to 
show  the  value  of  digital  compression,  and  is  entitled  to  the 
merit  of  first  clearly  fixing  the  attention  of  the  profession  to  this 
new  method  of  treatment.  He  says,  "  having  half  an  hour*  at 
my  disposal,  I  attempted  at  once  the  digital  compression  of  the 
humeral  artery,  without  troubling  myself  to  keep  up  a  pressure 
absolutely  constant.  Half  an  hour  had  not  passed  when  I 
ceased  the  pressure,  and  examining  the  tumor  I  found  it  without 
pulsation,  without  souffle  and  already  solidified."  Upon  continu- 
ance of  the  pressure  for  fifteen  minutes  longer,  to  make  more 
sure  of  the  solidification  of  the  tumor,  the  aim  was  placed  in  a 
sling,  and  at  the  end  of  ten  days  the  patient  returned  to  his 
home  permanently  cured.     In  the  July  number  of   the  United 


*  Report  on  the  Progress  of  Surgery,  by  Prof.  E.  A.  Clark,  St.  Louis, 
Missouri. 
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States  Medical  and  Surgical  Journal,  1868,  a  case  of  traumatic 
aneurism  of  the  superficial  palmar  arch  is  reported  as  having 
been  cured  in  thirty  minutes  by  digital  compression.  Since  then 
quite  a  number  of  brilliant  cures  have  been  reported  by  this 
method,  until  it  has  almost  superceded  the  other  processes,  in  the 
confidence  of  the  profession,  especially  in  external  aneurisms. 
It  has  been  objected,  by  some  surgeons,  that  from  the  number 
of  assistants  required  in  the  digital  method  of  treatment,  it  could, 
not  be  made  serviceable  except  in  large  hospitals ;  the  contrary 
of  this  is  true,  for  in  several  cases  cures  have  been  effected  by 
the  unaided  pressure  of  the  surgeon  alone,  and  in  two  or  three 
instances,  even  by  the  patient  himself.  Most  surgeons  are  of  the 
opinion  that  the  pressure,  as  a  rule,  should  be  intermittent. 
The  continued  pressure,  having  produced  some  excellent  results, 
is,  nevertheless,  prone  to  produce  "  coagulation  en  masse  of  the 
contents  of  the  sac  with  all  its  accompanying  dangers,  while  the 
intermittent  treatment  favors  the  safer  form  of  laminated  fibrin- 
ous deposition." 

Continued  Flexion. — "  The  simple  bandaging  of  the  limb 
in  acute  flexion,"  says  Holmes,  "  the  patient  being  kept  at  rest, 
may  occasionally  succeed  in  curing  aneurisms  situated  at  the 
bend  of  the  limb,  as  in  the  popliteal  space,  or  the  elbow,  and 
possibly  the  groin."  The  cases  best  adapted  for  the  trial  of 
flexion  are  the  simplest.  In  a  tumor  of  small  size,  with  no 
inflammation  of  the  skin  covering  it,  without  involvement  of 
the  joint,  and  where,  as  far  as  can  be  ascertained,  the  tumor  is 
seated  on  the  superficial  face  of  the  artery,  benefit  may  be  antici- 
pated from  the  flexion  treatment.  In  this  process  the  limb 
should  be  bandaged  from  the  toes  nearly  to  the  knee  (if  the 
aneurysmal  tumor  is  situated  in  the  popliteal  space)  with  a  single- 
headed  roller;  it  should  then  be  deflected,  and  made  to  pass  over1 
the  thigh  and  leg,  flexing  and  retaining  the  limb  at  an  acute 
angle ;  the  limb  should  then  be  flexed  upon  the  pelvis,  and  the 
knee  rested  against  a  pillow.  If  the  flexion  of  the  limb  demon- 
strates a  change  in  the  bruit  of  the  tumor,  the  prognosis  will  be 
favorable ;  if  not,  a  compressor  may  be  applied  to  the  artery 
above  in  aid  of  the  flexion.  In  the  hands  of  a  few  surgeons  this 
process  has  met  with  excellent  and  most  satisfactory  results. 
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The  Ligature. — The  next  plan  of  treatment  is  the  applica- 
tion of  the  ligature  upon  the  affected  artery.  Under  favorable 
circumstances,  the  cure  of  an  aneurism  after  ligation  of  an  artery 
may  be  regarded  as  almost  certain.  In  olden  times  it  was  the 
practice  to  apply  two  ligatures  upon  the  affected  vessel,  one  upon 
the  cardiac  and  one  upon  the  distal  side  of  the  tumor,  after  which 
the  sac  was  laid  open,  its  contents  removed,  and  the  clots  turned 
out.  This  was  the  practice  generally  adopted  up  to  the  time  of 
John  Hunter,  of  England,  who  was  the  first  to  modify  the  old 
operation  and  present  a  different  process.  His  procedure  was  to 
apply  the  ligature  to  the  sound  part  of  the  artery,  at  a  consid- 
erable distance  from  the  tumor,  and  between  it  and  the  heart,  his 
object  being  to  cut  off  the  current  to  the  seat  of  disease  by  inter- 
rupting the  circulation.  The  supply  of  blood  being  in  this  man- 
ner shut  off,  the  sac  collapsed,  its  walls  adhered,  producing 
gradual  obliteration  of  the  tumor,  while  the  circulation  through 
the  limb  was  carried  on  by  means  of  anastomosing  branches. 

Brasdor,  on  the  other  hand,  applied  his  ligature  on  the  distal 
side  of  the  artery  affected,  his  object  being  to  arrest  so  much  of 
the  flow  of  blood  through  the  sac  that  its  consolidation  may  take 
place  in  the  usual  way,  by  the  deposit  of  laminated  fibrin.  In 
the  Hunterian  method  this  is  effected  by  fibrinous  deposit,  by 
completely  arresting  the  flow  of  blood  through  the  sac.  The 
present  method  of  ligating  an  artery  for  aneurism  is  founded 
upon  the  principle  that  the  farther  from  the  disease  the  sounder 
are  the  coats  of  the  vessel,  and  therefore  the  more  capable  of 
bearing  the  application  of  the  ligature.  Hence  it  is  recommended 
to  cut  down  upon  the  vessel  some  distance  above  the  aneurism. 
The  ligature  of  the  artery  for  aneurism  succeeds  best  in  those 
cases  in  which  the  tumor  is  circumscribed,  of  moderate  size,  slow 
in  its  growth,  having  a  tendency  to  consolidation,  and  unaccom- 
panied by  oedema  of  the  limb.  This  operative  procedure  should 
be  avoided  when  there  is  any  serious  disease  in  the  heart,  as  also 
in  multiple  aneurisms,  where  the  second  tumor  is  situated  inter- 
nally ;  but  it  has  happened,  however,  that  two  aneurisms  in  one 
limb  have  been  cured  by  one  ligature,  applied  to  the  cardiac  side 
o£  the  tumor,  nearest  the  heart.  If  the  presence  of  aneurisms 
in  different  parts  of  the  body  indicate  an  aneurismal  diathesis,  it 
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would  be  manifestly  unwise  to  resort  to  operative  procedure.  In 
very  acute  aneurisms,  in  which  the  tumor  has  grown  rapidly,  with 
forcible  pulsation,  where  each  tidal  wave  is  driven  into  the  sac 
with  increasing  violence  ;  in  axillary  aneurisms,  where  the  sur- 
rounding tissues  are  loose  and  yielding,  predisposing  to  suppura- 
tion and  sloughing  of  the  sac  ;  in  diffuse  aneurisms,  with  coldness 
of  the  limb  and  a  tendency  to  incipient  gangrene,  and  in  ossifica- 
tion of  the  arteries,  ligation  of  the  artery  is  a  dangerous  pro- 
cedure. 

If,  however,  an  operation  is  decided  upon,  in  preference  to 
compression,  the  artery  should  be  ligated,  neither  too  near  the 
aneurism,  so  as  to  place  the  ligature  on  a  portion  of  the  vessel 
that  is  diseased,  nor  too  far  from  it,  lest  the  circulation  be  kept 
up  by  means  of  collateral  branches,  but  as  a  general  rule  between 
the  aneurism  and  the  heart.  After  ligation  of  the  vessel  the 
temperature  of  the  limb  falls  a  few  degrees,  but  in  a  few  hours 
it  rises  higher  than  that  of  the  opposite  extremity,  in  consequence 
of  the  blood  being  forced  to  circulate  through  the  superficial 
capillaries.  Subsequently  it  sinks  again  below  the  natural  stand- 
ard, which  requires  caution  on  the  part  of  the  surgeon  as  to  the 
after  treatment.  The  patient  should  be  placed  in  bed,  with  the 
limb  in  an  easy  position,  and  well  wrapped  up,  to  preserve  its 
circulation,  and  the  general  condition  of  health  attended  to  as 
demanded  by  existing  symptoms. 

Gangrene  has  sometimes  followed  the  ligation  of  an  artery, 
in  which  event  those  remedies  recommended  for  Gangrene  (page 
287,  vol.  1 )  will  be  required  ;  in  case,  however,  the  gangrenous 
inflammation  extends  beyond  the  fingers  and  toes,  and  no  benefi- 
cial effects  follow  their  use,  amputation,  as  a  last  resort,,  should 
be  performed  above  the  level  of  the  ligature. 

Manipulation. — In  two  cases  Of  aneurism  of  the  right  sub-* 
clavian  artery,  between  the  scaleni  muscles,  Mr.  Fergusson 
devised  the  plan  of  blocking  up  the  artery  by  fibrin  squeezed 
from  the  sac.  He  first  emptied  the  sac  by  pressure  with  his 
thumb,  then  deliberately  squeezed  and  rubbed  the  opposed  sur- 
faces against  each  other,  so  as  to  force  some  of  the  fibrin  into 
the  artery.  The  effect  in  both  cases  was  immediate  and  striking. 
In  the  first  place  there  was  giddiness ;  in  the  second  partial 
hemiplegia,  indicating  that  the  brain  had  become  affected  by  por- 
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tions  of  the  fibrin  earned  into  its  structure.  In  the  first  case, 
after  one  or  two  repetitions  of  the  manipulations,  all  circulation 
in  the  vessels  and  its  branches  below  was  arrested,  and  the  tumor 
became  smaller  and  firmer.  This  continued  for  several  months, 
when  the  patient  finally  succumbed,  the  tumor  bursting  into  the 
brachial  plexus.  In  the  second  the  tumor  became  gradually  less, 
the  patient  being  alive  and  well  two  yeal's  after  the  manipulation. 
In  this  case  it  may  be  mentioned  that  all  pulsation  had  ceased 
from  the  arteries  below  for  some  months  before  the  manipulation. 
In  an  analysis  of  these  two  cases  it  appears  that  little  curative 
benefit  results  from  the  manipulation  process,  although  future 
experience  in  this  direction  may  develop  more  hopeful  termina- 
tions. It  may  be  applicable,  however,  after  medical  and  other 
milder  measures  have  failed,  especially  in  aneurisms  about  the 
neck,  and  more  particularly  of  the  subclavian  artery. 

Galvano-Puncture. — Attempts  have  been  made  to  procure 
consolidation  of  an  aneurismal  sac  by  the  use  of  electricity  or 
galvanism,  a  principle  recently  revived  by  certain  French  and 
Italian  surgeons,  although  first  practiced  by  Mr.  Phillips  about 
the  year  1832.  The  principle  involved  in  this  process  is  to  pro- 
duce coagulation  in  the  sac,  by  introducing  two  acupuncture 
needles  into  the  tumor  in  opposite  directions,  keeping  them  in 
contact  with  one  another,  and  connecting  them  with  a  galvanic 
battery  of  moderate  power,  when  the  coagulum  will  become 
deposited  around  the  needles.  To  be  successful,  the  operation 
requires  to  be  repeated  several  times,  varying  from  ten  to  fifteen 
minutes  each  time.  Petrequiri  recommends  that  the  direction  of 
the  current  be  changed  from  time  to  time,  so  that  a  number  of 
clots  may  be  formed  in  the  sac.  The  liability  to  inflammation  of 
the  sac  and  surrounding  structures,  its  disposition  to  slough,  and 
the  occurrence  of  secondary  hemorrhage,  with  loss  of  limb  and 
life,  has  thus  far  prevented  the  recognition  of  this  process  as  an 
available  means  of  cure. 

To  prevent  the  injurious  effects  that  follow  its  use,  it  has  of 
late  been  recommended  to  conjoin  compression  of  the  artery, 
either  above  or  below  the  sac,  with  the  transmission  of  the  gal- 
vanic current  through  it,  tb&re  b'eing  in  this  way  less  liability  for 
the  deposited  coagulum  to  be  broken  down  and  washed  away,  as 
would  happen  if  the  current  of  blood  were  permitted  to  pass 
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through  the  sac  while  it  is  in  the  process  of  formation.  Of 
twenty-three  cases  thus  treated,  nine  are  reported  as  successful. 
Injections. — Among  the  various  modes  of  curing  aneurism 
by  the  coagulation  of  blood  in  the  sac,  it  has  been  recommended 
to  inject  certain  substances  into  the  tumor  by  means  of  a  delicate 
trocar  and  canula,  with  which  the  sac  is  punctured ;  -then  fitting 
the  nozzle  of  a  syringe  into  the  canula  after  the  trocar  is  with- 
drawn, an  injection  of  a  solution  of  per  chloride  of  iron  is 
thrown  into  the  sac.  The  piston  is  moved  by  a  screw,  each  turn 
of  which  throws  one  drop  into  the  sac.  During  the  operation  it 
is  recommended  that  the  artery  be  compressed  above,  and  the 
tumor  be  gently  manipulated,  so  as  to  cause  the  mingling  of  the 
blood  and  the  perchloride  as  rapidly  as  possible.  If  this  process 
succeeds,  the  tumor  is  converted  into  a  solid  mass,  and  a  little 
serum  only  exudes  from  the  puncture.  This  procedure  has  found 
little  sympathy  from  the  profession,  and  its  employment  seems  to 
have  been  almost  entirely  abandoned. 

Acupressure. — The  process  of  passing  a  needle  under  an 
artery,  as  a  means  of  arresting  hemorrhage  and  effectually  closing 
it,  has  already  challenged  the  attention  of  surgeons,  both  in  the 
old  and  new  worlds,  and  bids  fair  to  supersede  the  operation  of 
tying  arteries  by  the  usual  method.  A  description  of  this  pro- 
cess is  spoken  of  in  vol.  1,  page  163.  The  needle  is  passed  so 
as  to  compress  together  and  to  close  by  its  middle  portion  the 
tube  of  the  artery,  a  short  distance  from  the  aneurism,  on  the 
cardiac  side  of  the  vessel.  It  is  more  simple  of  application  than 
the  ligature,  and,  if  properly  applied,  of  equal  advantage  in  the 
cure  of  aneurism.  Dr.  W.  T.  Helmuth,  of  New  York,  employed 
the  acupressure  needle  for  a  large  erectile  tumor,  involving  the 
upper  part  of  thg  neck  and  lower  jaw,  the  operation  failing  from 
unavoidable  causes.  Although  but  recently  brought  into  notice, 
it  has  been  employed  with  extraordinary  success  in  amputation  of 
the  extremities,  the  removal  of  glandular  enlargements,  tumors, 
etc.,  and  in  one  or  two  instances  for  the  cure  of  traumatic  aneur- 
ism. I  have  no  doubt  in  the  latter  affection  it  will,  to  a  very 
great  extent,  supersede  the  one  of  arterial  ligation,  employed  in 
the  ordinary  manner,  especially  in  those  aneurisms  where  the 
artery  can  be  separated  from  the  adjoining  vessels  without  the 
danger  of  being  injured  by  the  introduction  of  the  needle. 
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CHAPTER  I. 

RULES  TO  BE  OBSERVED  IN  THE   LIGATION   OP  ARTERIES. 

The  accumulated  experience  of  the  profession  in  the  applica- 
tion of  the  ligature  to  an  artery,  having  established  certain 
general  rules  as  essential  to  the'proper  performance  of  the  opera- 
tion, it  will  be  found  useful  to  follow  them  in  the  application  of 
every  ligature.  As  the  object  to  be  attained  in  ligating  a- 
vessel  is  a  direct  change  in  the  course  of  the  normal  circulation, 
these  rules  may  be  condensed  into  two  general  ones,  viz  :  Always- 
to  expose  the  vessel  without  opening  it,  and  to  ligate  it  with  as 
little  disturbance  to  the  surrounding  parts  as  possible. 

In  order  to  carry  out  these  rules,  Lisfranc  gives  the  following 
words  of  advice:  "To  make  sure  of  the  position  of  the  artery, 
special  anatomy  furnishes  every  medical  man  with  accurate 
information  in  regard  to  the  ordinary  position  of  the  arteries  ; 
but  as  these  vessels  are  liable  to  various  anomalies  and  to  irregu- 
lar distribution,  as  well  as  to  changes  consequent  upon  disease, 
especial  attention  should  be  given  to  the  position  of  the  vessel 
upon  each  patient  at  the  time  of  the  operation.  In  seeking  for 
the  vessel,  notice  should  be  taken  of  the  position  of  such  muscles 
as  usually  indicate  the  course  of  the  artery,  or  of  those  which 
have  been  termed  'muscles  of  reference,5  so  that  by  causing 
these  muscles  to  contract  and  become  prominent,  the  surgeon  may 
15 — VOL.  II. 
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readily  recognize  any  deviation  of  the  artery  from    its  natural 

relations  with  the  parts  ;  or,  he  may  feel  for  the  pulsations  of  the 

artery  ;  or,  if  the  tissues  be  too  much  thickened,  or  the  vessel  too 

deep  for  this,  lines  may  be  drawn  from  such  fixed  points  of  the 

skeleton  as  normal  anatomy  teaches  us  will  cross  or  follow  the 

usual  course  of  the  artery.     After  recognizing  the  position  of  the 

vessel,  its  exposure  becomes  the  next  point  for  consideration,  and 

in  order  to  prevent  any  variation  from  the  proper  line  of  incision, 

as  well  as  to  steady  .the  skin,  place  the  fingers  of  the  left  hand 

perpendicularly  upon  the  skin,  being  careful  not  to  draw  it  to  one 

side  while  incising  the  integuments  by  sweeping  the  scalpel  close  t 

along  the  edges  of  the  nails."     Malgaigne  objects  to  this  as  likely 

to  displace  the  integuments.     When  the  artery  is  superficial,  the 

incision  through   the   integuments   should  be   parallel   with  its 

course ;  but  when  deep-seated,  an  oblique  incision,  by  affording 

a  greater  line  for  any  variation  that  may  exist,  will  add  much  to 

the  facility  with  which  the  vessel  may  be  found.     When  the 

aponeurosis  of  the  part  is  directly  in  contact  with  the  sheath  of 

the  vessel,  it  is  generally  safer  to  open  the  sheath  on  .one  side 

and  then  slit  it  up  upon  a  director.     On  reaching  the  sheath  of  an 

artery,  or  the  artery  itself,  the  vessel  may  generally  be  known  by 

its  yellow  or  dull  white  color,  by  its  pulsation  and  its  becoming 

flattened  when  the  circulation  is  interrupted  between  it  and  the 

heart.     In  order  to  isolate  the  artery  with  as  little  disturbance  as 

possible  to  surrounding  parts,  the  relative  position  of  the  adjacent 

veins  and  nerves  should  be  recollected,  and  the  adhesions  of  the 

sheath  and  other  tissues  only  loosened  sufficiently  to  permit  the 

passage  of  the  ligature.     To  do  this  a  good  aneurismal  needle 

should   be   selected.     When,   in   passing   the   needle,  the  point 

appears  beneath  any  dense  cellular  structure,  the  latter  should  be 

supported  by  the  finger  to  facilitate  its  perforation.     Do  not,  &t 

the  commencement  of  the  operation,  occupy  yourself  with  looking 

for  the  artery,  but  seek  the  first  marked  point  of  reference,  then 

the  next,  and  so  until  the  vessel  is  reached.     Mott,  of  New  York, 

whose  experience  in  ligating  the  large  arteries  has  been  greater 

than  any  other  surgeon  in  the  United  States,  advises  that  in  every 

operation  upon  these  vessels  but  little  use  should  be  made  of  the 

knife  after  the  edge  of  the  muscle  of  reference  is  laid  bare,  the 
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fingers,  director,  or  handle  of  the  scalpel  being  capable  of  separa- 
ting these  parts  quite  as  readily  as  its  edge,  without  exposing  the 
surgeon   to   the   troublesome   oozing   which-  is  apt  to  ensue  on 
division  of  the  minute  vessels.     By  following  this  rule,  the  main 
arteries  can  be  more  distinctly  seen.     In  order  to  hold  the  cut 
tissues  asunder,  Mott  employs  curved  spatulae,  and  divides  the 
sheath  perpendicularly,  and  only  upon  tlie  front,  never  using  the 
blade  upon  the  sides  of  the  vessel,  but  with  the  knife-handle  sep- 
arates the  structures  only "  to  such  an  extent  as  will  permit  the 
armed  aneurismal  needle  to  pass.     He  employed  the    Philadel- 
phia needle  (Fig.  Fig.  251. 
251),  and  always 
introduced   it  so 
that     the     point 
would  pass  from 
the  vein.     In  at- 
tempting the  cure 
of  aneurisms  by  ligature,  surgeons  generally  resort  to  the  method 
of  Hunter,  applying  the  ligature  to  the  sound  coats  of  the   vessel 
at  some  distance  above,  or  on  the  cardiac  side  of  the  tumor, — that 
of  Brasdor,  in  which  it  is  ligated  on  the  distal  side  of  the  tumor, 
being  seldom  employed.      The  latter  operation  is  also  applicable 
only  to  cases  in  which  no  branch  comes  off  from  the  artery 
between  the  ligature  and  the  sac,  as  is  often  the  case,  or  in  those 
where  there  is  no  branch  communicating  with  the  sac  itself. 

It  is  an  important  step  in  this  operation  that  the  knot  be  tied 
in  such  a  manner  as  to  divide  the  coats  of  the  vessel,  and  not 
yield  its  hold  of  the  artery  in  the  slightest  degree,  as  the  patient's 
safety  and  success  of  the  operation  depends  upon  the  degree  of 
force  applied,  and  firmness  of  the  knot.  In  applying  the  liga- 
ture the  following  rules  should  be  observed :  1st.  Pass  the  end 
of  the  ligature  held  in  the  right  hand /ram  you,  once  around  the 
corresponding   end  of    the    ligature  Fig.  252. 

held  in  the  left  hand,  during 
which  process  the  ends  change 
hands ;  then  2nd.  Pass  the  end  of 
the  ligature  held  in  the  right  hand 
towards  you  once  around  the  other 
end  and  the  knot  is  tied.    (Fig.  252. ) 
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The  manner  of  holding  the  ligature,  especially  in  ligating   the 
Fig.  253.  deep-seated  arteries,  in 

order  that  the  knot 
may  be  drawn  tightly 
and  the  vessel  properly 
secured,  is  by  making 
a  fulcrum  of  both  fore- 
fingers introduced  with- 
in the  wound  pushed 
well  down  upon  the 
vessel,  as  represented 
in  Fig.  253. 

The  immediate  effects  of  tightening  the  ligature  is  a  cessation 
of  pulsation  and  bruit  in  the  tumor,  and  a  partial  subsidence  of 
its  size.  The  supply  of  blood  to  the  limb  being  in  a  great  meas- 
ure cut  off,  it  becomes  numb  and  cold,  with  a  diminution  of  mus- 
cular power.  The  more  remote  effects  consist  in  an  increase  of 
the  activity  of  the  collateral  circulation,  by  which  the  functions 
of  the  limb  are  maintained.  As  a  consequence  of  this,  the  tem- 
perature of  the  limb  often  rises,  until  it  becomes  even  higher 
than  that  of  its  fellow. 

The  consolidation  of  the  aneurismal  tumor  is  completed  in  a 
few  days  by  changes  that  take  place  within  it  similar  to  those  that 
occur  in  the  spontaneous  cure  of  the  disease,  by  the  gradual 
deposit  of  fibrin  in  concentric  layers  within  the  sac. 

It  is,  however,  especially  applicable  to  aneurisms  so  seated  as 
not  to  leave  sufficient  space  between  the  tumor  and  the  main 
trunk  for  the  application  of  the  Hunterian  plan,  as  in  aneurism 
at  or  near  the  innominata,  or  root  of  the  right  subclavian ;  in 
these,  Brasdor's  operation  is  very  useful.  In  other  cases  the 
Hunterian  plan  is  usually  followed. 
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CHAPTER  II. 

OPERATIONS  ON    THE    ARTERIES.* 

LIGATION  OF  THE  INNOMINATA  or  BRACHIO-CEPHALIC. 

The  plan  of  Dr.  Mott  is  the  one,  says  Gross,  best  adapted  for 
obtaining  ready  access  to  this  artery,  and  is  that  which  I  should 
myself  follow  if  called  upon  to  secure  the  innominata  in  case  of 
aneurism.  The  incision  resembles,  in  outline,  the  shape  of  the 
letter  L,  the  horizontal  limb  corresponding  with  the  upper  margin 
of  the  clavicle  and  sternum,  and  the  vertical  with  the  inner  mar- 
gin of  the  sterno-cleido-mastoid  muscle,  each  being  about  three 
inches  in  length.  The  lower  incision  extends  as  far  inwards  as 
the  center  of  the  trachea.  The  triangular  flap  thus  mapped  out, 
embracing  the  skin  and  platysma-myoid,  being  dissected  up,  the 
sterno-cleido-mastoid,  and  sterno-thyroid  are  respectively  sep- 
arated, upon  a  director,  from  their  inferior  connection,  and  turned 
out  of  the  way.  A  layer  of  the  deep  cervical  fascia  is  now 
pinched  up  and  divided,  when  the  carotid  will  be  brought  into 
view  a  few  lines  above  the  top  of  the  sternum,  accompanied  by 
the  jugular  vein  and  pneumogastric  nerve.  Taking  this  vessel  as 
his  guide,  the  surgeon  can  easily  trace  the  course  of  the  innomi- 
nata down  to  the  heart,  and  isolate  it  from  its  associate  vein. 
The  ligature,  where  the  case  admits  of  it,  should  be  applied  about 
the  middle  of  the  vessel,  the  needle  being  carried  around  it  from 
left  to  right,  and  from  behind  forwards.  In  performing  the 
operation  it  should  be  remembered  that  this  artery  is  ouly  about 
sixteen  lines  in  length  ;  that  it  rests  upon  the  trachea ;  that  it 
crosses  somewhat  obliquely  at  the  base  of  the  neck  ;  that  the 
middle  thyroid  vein,  and  sometimes  the  middle  thyroid  artery,  run 
along  its  inner  side,  and  that  on  the  right  side  and  on  a  plane 
anterior  to  it,  is  the  innominata  vein,  the  two  vessels  being  inti- 
mately united  by  cellular  substance,  and  in  close  relation  behind 
with  the  pneumogastric  and  phrenic  nerves,  the  latter  laying 

*From  Gross^  System  of  Surgery., 
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external  to  the  former.  The  top  of  the  pleura  is  a  little  inferior 
and  external  to  the  artery,  and  might,  unless  great  caution  is 
used,  be  easily  wounded.  The  middle  thyroid  artery  is  some- 
times given  off  by  the  innominata  on  its  tracheal  aspect,  and 
should  be  looked  for  in  isolating  the  vessel,  as  its  division  might 
be  followed  by  annoying  hemorrhage. 

This  artery  was  successfully  tied  by  Dr.  A.  W.  Smith,  of  New 
Orleans,  in  1864 ;  also,  the  right  carotid  for  aneurism.  Dr. 
Mott,  the  great  American  surgeon,  of  this  operation  said:  Ihave 
expressed  myself  to  my  class  for  many  years  past  that  I  would 
like  to  live  long  enough  to  see  the  innominata  successfully  tied 
for  aneurism.  For  this  surgical  achievement  I  am  more  than 
gratified — I  am  delighted.  On  the  brow  of  Dr.  A.  W.  Smith, 
of  New  Orleans,  will  always  rest  the  laurel  of  the  first  successful 
operation  of  ligature  of  this  great  artery.  Time  can  never  rob 
him  of  this  surgical  achievement. 

LIGATION  OF  THE  COMMON  CAROTID. 
The  first  operation  performed  for  carotid  aneurism  was  by  Sir 
Astley  Cooper,  in  1805,  and  was  unsuccessful,  the  case  termi- 
nating fatally  on  the  nineteenth  day.  Three  years  subsequently, 
he  ligated  the  vessel  again,  and  this  time  with  success.  There 
are  two  points  at  which  the  common  carotid  may  be  ligated,  the 
place  of  election  being  regulated  by  the  circumstances  of  the  par- 
ticular case.  These  are  the  upper  and  inferior  cervical  regions, 
and  it  will  be  well,  in  every  instance  before  the  operation  is  begun, 
to  recall  to  mind  the  more  important  anatomical  relations  of  the 
parts,  otherwise  serious  blunders  may  arise,  such  for  instance  as 
tying  the  omo-hyoid  muscle  or  the  jugular  vein  instead  of  the 
artery,  or  including  along  with  the  artery  the  vessel  named,  or 
some  important  nerve,  as  the  pneumogastric,  sympathetic  or 
laryngeal.  As  the  artery  proceeds  upwards,  it  is  overlapped  by 
the  sterno-mastoid,  sterno-hyoid,  and  stern o- thyroid  muscles,  arid 
crossed  by  the  omo-hyoid  towards  its  superior  extremity.  Run- 
ning down  in  front  of  its  sheath,  is  the  descending  branch  of  the 
ninth  pair  of  nerves,  a  little  thread-like  filament,  easily  recognized 
by  its  whitish  appearance,  while  within  the  sheath  are,  on  the 
external  side  of  the  artery,  the  internal  jugular  vein,  and  behind 
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and  between  them  the  pneumogastric  nerve ;  the  sympathetic  and 
recurrent  nerves  being  on  a  plane  posterior  to  the  sheath.  Their 
relations  are  intimate,  therefore  the  utmost  caution  is  necessary 
in  isolating  the  parts,  previous  to  the  application  of  the  ligature. 
The  artery  is  occasionally  overlapped  by  the  jugular  vein,  which 
occasionally  swells  out  enormously  at  each  expiration,  so  as  to 
obscure  the  vessel  and  render  its  ligation  extremely  difficult ;  this 
is  remedied  by  requesting  an  assistant  to  compress  the  vein  both 
at  the  upper  and  lower  angle  of  the  wound,  the  blood  having  pre- 
viously been  pressed  out  of  it.  The  common  carotid,  on  the  right 
side,  is  sometimes  absent,  its  place  being  supplied  by  two  trunks 
which  arise  separately  from  the  arch  of  the  aorta,  ascend  along 
the  neck,  assuming  the  office  of  the  internal  and  external  carotid. 
When  this  arrangement  exists,  which  is  rare,  the  order  of  origin 
of  the  branches  of  the  aorta  is  as  follows :  The  right  subclavian, 
right  external  carotid,  right  internal  carotid,  left  common  carotid 
and  left  subclavian.  The  common  carotid  may  also  bifurcate 
very  low  down,  not  reaching  so  high  as  the  inferior  border  of  the 
thyroid  cartilage.;  and  again,  it  may  not  separate  into  its  term- 
inal divisions  until  it  reaches  the  angle  of  the  jaw.  Again,  it  may 
be  crossed  in  front  by  the  inferior  thyroid  artery  and  lie  upon  the 
vertebral  artery,  as  this  vessel  passes  along  the  spine,  including  in 
its  sheath  the  descending  branch  of  the  ninth  pair  of  nerves.  In 
ligating  the  carotid,  the  patient  should  be  in  the  recumbent  pos- 
ture, with  the  head  inclined  to  the  opposite  side,  and  well  sup- 
ported by  pillows,  the  shoulder  being  at  the  same  time  somewhat 
raised,  in  order  to  place  the  neck  in  the  proper  horizontal  posi- 
tion. In  the  lower  part  of  the  neck  the  artery  may  be  exposed 
by  making  an  incision  from  two.  and  a  half  to  three  inches  in 
length  along  the  inner  border  of  the  sterno-cleido-mastoid  muscle, 
commencing  just  above  the  clavicle.  The  skin  and  platysma-  my  oid 
muscle  being  divided,  a  portion  of  the  cervical  fascia  is  pinched  up 
and  opened  transversely  to  an  extent  large  enough  to  admit  a 
grooved  director,  upon  which  the  membrane  is  then  divided  to 
near  the  extent  of  the  outer  incision.  Two  retractors  are  now 
placed  in  the  wound,  one  being  used  to  draw  the  sterno-cleido- 
mastoid  muscle  outwards,  and  the  other  to  draw  the  sterno-thyroid 
inwards  towards  the  trachea.     The  sheath  of  the  artery  being 


224 


SCIENCE  AND  ART  OF  SURGERY. 


now  exposed,  a  small  portion  of  it  is  raised  and  divided,  the 
director  being  introduced,  it  is  opened  so  as  to  denude  the  artery 
to  a  small  extent,  and  enable  the  operator  to  isolate  it  from  the 
jugular  vein  and  pneumogastric  nerve,  the  ligature  being  passed 
from  without  inwards.  The  small  subcutaneous  vein,  which  com- 
.municates  with  the  facial  vein,  and  the  thyroid  plexus,  must  be 
oarefully  avoided.  The  artery  being  more  easy  of  access  in  the 
superior  part  of  the  neck  than  the  inferior,  this  point  should  be 
always  selected,  if  possible,  for  ligating  it.  To  expose  the  artery 
in  this  position  an  incision  should  be  made  along  the  inner  margin 
of  the  sterno-cleido-mastoid  muscle,  commencing  a  little  below 
the  cricoid  cartilage,  and  reaching  nearly  as  high  up  as  the  angle 
of  the  jaw,  dividing  the  integuments,  platysm a- myoid  muscle,  and 
cervical  fascia,  the  operator  thus  comes  at  once  to  the  sheath  of  the 
vessel,  which  is  then  opened  in  the  same  cautious  manner  as  in  the 
previous  case :  and  the  artery  being  gently  separated  from  the 
Fig.  254.  accompanying  structures, 

is  ligated  by  passing  the 
needle  from  without  in- 
ward, so  as  to  exclude  the 
jugular  vein.  The  omo- 
hyoid muscle  must  be  held 
aside  with  a  hook.  When 
access  to  the  common  car- 
otid in  the  inferior  part 
of  the  neck  is  rendered  dif- 
ficult on  account  of  the  low 
%  situation  of  the  tumor,  the 
best  plan  is  to  divide  the 
^/ ;,',-;>;-  sterno-hyoid  and  sterno- 

thyroid muscles  either  alone  or  jointly,  with  the  inner  portion 
of  the  sterno-mastoid,  so  as  to  enlarge  the  space  betwee.n  the 
aneurism  and  the  sternum.  By  observing  this  precaution,  Mr. 
Porter,  of  Dublin,  was  enabled  to  ligate  the  vessel  successfully 
within  an  eighth  of  an  inch  of  the  innominata.  The  carotid  is 
sometimes  tied  at  a  very  early  age.  Dr.  McClellan,  assisted  by  Dr. 
Gross,  ligated  this  artery  in  a  child  only  five  months  old,  on 
account  of  an  immense  nevus  of  the  upper  part  of  the  face.     The 


OPERATIONS  ON  THE  ARTERIES.  225 

ninth  pair  of  nerves  -was  divided  in  this  case,  as  it  interfered  with 
the  passage  of  the  ligature.  No  untoward  symptoms  occurred ; 
the  tumor  diminished  somewhat  after  the  operation,  but  in  less 
than  a  month  was  larger  than  ever. 

Ligation  of  this  vessel  is  occasionally  required  on  account  of 
wounds  of  the  neck,  involving  the  external  carotid  or  some  of  its 
blanches.  The  operation  is  often  embarrassing  in  consequence  of 
the  confused  condition  of  the  parts  from  the  extravasation  of 
blood,  and  it  is  not  always  successful,  owing  to  the  establishment 
of  a  return  current  through  the  internal  into  the  external  carotid. 
Hence,  secondary  hemorrhage  is  liable  to  ensue,  necessitating  fur- 
ther proceeding,  and  that,  perhaps,  at  a  time  when  the  wound  is 
in  a  high .  state  of  inflammation.  In  order  to  avoid  this  it  has 
been  proposed  by  Dr.  Gurden  Buck,  of  New  York,  to  ligate  sim- 
ultaneously the  common  and  internal  carotid  arteries.  Ulcers  of 
the  fauces  have  induced  the  ligation  of  the  primitive  carotid,  as 
in  the  cases  reported  by  Luke,  Mayo  and  Syme,  in  all  of  which 
the  operation  was  successful.  The  common  carotid  has  been 
often  ligated  for  wounds,  epilepsy,  erectile  and  other  tumors,  as 
well  as  for  restraining  hemorrhage  in  operations  upon  and  about 
the  jaw,  face  and  neck.  In  thirty  cases  in  which  the  artery  was 
tied  on  account  of  wounds,  fifteen  recovered  and  fifteen  died  ;  in 
sixteen  cases  in  which  it  was  ligated  previous  to  or  at  the  time  of 
extirpation  of  tumors  of  the  jaw,  face  and  neck,  eight  died  ;  in 
six  cases  in  which  it  was  tied  for  the  cure  of  epilepsy,  all  recov- 
ered from  the  effects  of  the  deligation,  although  in  two,  both  ves- 
sels were  secured ;  in  forty-two  cases  in  which  it  was  tied  for  the 
cure  of  erectile  tumors  and  other  growths  about  the  head,  twenty 
were  cured,  thirteen  died,  and  nine  recovered  from  the  effects  of 
the  operation  without  material  benefit.  In  upwards  of  twenty  of 
the  ninety-four  cases,  more  or  less  severe  cerebral  symptoms  fol- 
lowed the  operation.  Dr.  James  R.  Wood,  in  1857,  published 
the  details  of  thirty-nine  cases  in  which  the  primitive  carotid  was 
secured  by  different  surgeons  of  New  York  for  various  affections, 
with  a  loss  of  only  six.  The  cause  of  death  in  two,  was  softening 
of  the  brain,  in  one,  inflammation  of  the  jugular  vein,  in  one, 
pericarditis  with  abscess  of  the  lung  and  liver,  and  in  one, 
exhaustion. 
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LIGATION  OF  THE  EXTERNAL  CAROTID  AND  ITS  BRANCHES, 
Ligation  of  the  external  carotid  is  seldom  required  for  any- 
thing else  than  wounds  and  vascular  growths  about  the  face  and 
head.  The  vessel  is  often  opened  in  attempts  at  suicide,  though 
less  frequently  than  is  generally  imagined ;  for  persons  intent 
upon  self-destruction  usually  bend  the  neck  so  far  back  as  to 
place  the  artery  beyond  the  reach  of  the  knife.  Some  of  its 
branches  are  commonly  injured  under  such  circumstances,  espe- 
cially the  superior  thyroid  and  lingual,  and  the  hemorrhage  thus 
produced  may  be  promptly  fatal.  A  ligature  may  be  readily 
placed  round  the  external  carotid  in  the  first  part  of  its  course, 
by  carrying  an  incision,  about  two  inches  and  a  half  in  length, 
parallel  to,  but  about  six  lines  in  front  of  the  inner  edge  of  the 
sterno-mastoid  muscle,  commencing  opposite  the  middle  of  the 
thyroid  cartilage  and  terminating  a  short  distance  below  the  angle 
of  the  jaw.  The  trunk  of  the  common  carotid  will  guide  the 
finger  to  its  external  division.  The  incision  should  be  made  with 
great  care,  lest  violence  be  done  to  some  of  the  numerous  branches 
of  the  vessel.  The  artery,  as  it  lies  beneath  the  digastric  and 
Btylo-hyoid,  is  exposed  with  difficulty,  the  incision  must  be  pro- 
portionately large,  and  the  muscles  just  mentioned  must  be  well 
depressed  with  the  retractor. 

LIGATION  OF  THE  SUPERIOR  THYROID  ARTERY. 
This  artery  is  much  exposed  to  injury  in  attempts  at  suicide, 
and  may  then  be  traced  by  simply  following  the  wound.  If  it 
becomes  necessary  to  ligate  it  on  account  of  hypertrophy  of  the 
thyroid  gland,  with  a  view  to  diminish  the  supply  of  blood  to  the 
part,  an  incision  should  be  made  about  two  inches  in  length  across 
the  upper  part  of  the  neck,  obliquely  downwards  and  outwards 
from  the  side  of  the  hyoid  bone,  to  the  edge  of  the  sterno-mastoid 
muscle.  The  skin,  platysma-myoid  and  cervical  aponeurosis 
having  been  carefully  divided,  the  superior  thyroid  will  be  found 
deep  in  the  omo-hyoid  space,  between  the  sheath  of  the  carotid 
and  the  thyroid  gland. 

LIGATION  OF  THE  LINGUAL  ARTERY. 
The  lingual  artery  may  be  tied  by  making  a  transverse  incision 
along  the  os  hyoides,  from  a  little  below  the  symphysis  of  the  jaw 
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to  near  the  border  of  the  sterno-mastoid  muscle.  The  skin, 
platysma  and  fascia  being  divided,  the  artery  must  be  looked  for 
lying  upon  the  greater  cornu  of  the  os  hyoides,  below  the  digas- 
tric muscle  and  ninth  nerve.  This  artery  has  been  tied  in  cases 
of  tumor  and  wounds  of  the  tongue ;  but  considering  the  depth 
at  which  it  lies  from  the  surface,  the  irregularity  of  its  origin, 
and  the  important  parts  in  its  vicinity,  it  is  much  better  to  tie  the 
external  or  common  carotid.  When  passing  the  needle  behind 
this  artery,  care  must  be  taken  to  avoid  the  superior  laryngeal 
nerve,  which  descends  nearly  at  right  angles  behind  the  artery. 

LIGATION  OF  THE  FACIAL  ARTERY. 

This  artery  is  frequently  concerned  in  operations  about  the 
neck,  face  and  lips,  and  may  be  easily  compressed  with  the  finger 
as  it  passes  over  the  jaw.  When  ligation  becomes  necessary  an 
incision  should  be  made  through  the  skin  and  areolar  tissue  that 
cover  it  where  it  turns  over  the  jaw,  at  the  anterior  border  of  the 
masseter  muscle,  but  such  an  operation  is  seldom  required. 

LIGATURE  OF  THE  OCCIPITAL  ARTERY. 

This  artery  sometimes  requires  ligation  on  account  of  wounds. 
It  may  be  exposed  just  above  its  origin  by  carrying  an  incision 
along  the  inner  border  of  the  sterno-mastoid  muscle,  in  the  angle 
formed  by  it  and  the  digastric,  the  latter  of  which  must  be  well 
drawn  down.  The  hypoglossal  nerve  hooks  around  it  at  this 
point,  as  it  passes  forward  to  its  destination.  The  artery  for  the 
greater  part  of  its  course  is  superficial,  its  course  beneath  the 
scalp  being  indicated  by  its  pulsation. 

LIGATURE  OF  THE  TEMPORAL  ARTERY. 

This  artery  may  be  secured  immediately  above  the  zygoma,  by 
a  short  vertical  incision,  embracing  the  temporal  aponeurosis, 
immediately  beneath  which  it  is  situated.  Should  the  artery  be 
wounded  in  its  lower  portion,  the  best  plan  is  to  ligate  the  external 
carotid,  for  in  th§  lower  part,  owing  to  the  depth  at  which  the 
vessel  lies,  the  attempt  at  ligation  is  unjustifiable. 

LIGATION  OF  THE  SUBCLAVIAN  ARTERY. 
The  point  usually  selected  for  tying  this  artery,  is  in  that  por- 
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tion  considered  as  the  third  course  of  the  vessel.  This  portion  is 
about  an  inch  and  a  quarter  long,  and  passes  from  the  scaleni 
muscles  downwards  to  the  lower  border  of  the  first  rib,  where  it 
takes  the  name  of  axillary.  Its  depth  depends  on  the  bend  of  the 
clavicle,  the  length  of  the  neck,  and  position  of  the  shoulders. 
It  lies  on  the  scalenus  medius  and  the  upper  surface  of  the  rib. 
In  front  are  the  skin,  platysma,  supraclavicular  nerves  and  vessels, 
cervical  fascia  and  a  portion  of  areolar  tissue.  The  subclavian 
vein  is  on  a  plane  anterior  but  inferior,  and  is  nearly  concealed  by 
the  clavicle.  It  is  here  joined  by  the  external  jugular,  the  posterior 
scapular,  and  other  small  veins,  sometimes  forming  a  large  and  in- 
tricate plexus.  The  brachial  nerves  are  above  and  behind  the 
artery.  The  artery  may  be  irregular  and  either  perforate  the 
anterior  scalenus  muscle  or  lie  in  front  of  it,  close  to  the  sub- 
clavian vein.  On  the  right  side  the  artery  may  come  from  the 
back  part  of  the  innominata.  Both  subclavians  may  rise  higher 
in  the  neck,  an  inch  or  more  above  their  usual  position,  which  is 
a  little  above  the  clavicle.  Before  commencing  the  operation  the 
patient  should  be  placed  upon  a  table,  in  the  horizontal  position, 
with  the  shoulder  of  the  affected  side  drawn  down,  and  the  face 
slightly  turned  to  the  sound  side.  An  incision  is  then  made 
above  and  parallel  with  the  clavicle,  three  or  four  inches  in  length, 
commencing  at  the  outer  edge  of  the  sterno-mastoid  and  extend- 
ing to  the  margin  of  the  trapezius,  cutting  through  the  skin  and 

platysma,  as  seen  in 
Fig.  255.  The  ex- 
ternal jugular  vein 
being  now  exposed, 
should  be  held  out  of 
the  way  with  a  blunt 
hook.  If  the  clavicu- 
lar portion  of  the  mas- 
toid muscle  is  unusually 
broad,  it  should  be  sev- 
ered, so  as  to  facilitate 
the  operation.  The 
cervical  fascia  is  now 
The  omo-hyoid  muscle  is  sought  for  and 


divided  very  carefully. 
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drawn  up,  and  here  in  the  space  bounded  externally  by  this  muscle, 
anteriorly  by  the  sterno-mastoid,  and  below  by  the  clavicle,  are 
the  artery  and  brachial  plexus  of  nerves.  The  supra-scapular,  and 
even  the  transversalis  colli  arteries  may  be  met  with,  and  must  be 
drawn  aside.  The  anterior  scalenus  muscle,  the  chief  landmark, 
should  now  be  searched  for,  and  traced  to  its  insertion  in  theribr 
a  little  to  the  outside  of  which  the  artery  will  be  found  pulsating, 
and  where  it  may  be  secured  by  passing  the  needle  from  before 
backwards  and  from  below  upwards.  Venous  hemorrhage  should 
be  overcome  either  by  pressure  or  the  ligature.  If  the  subclavian 
vein  is  wounded,  pressure  alone  can  be  employed.  The  surgeon 
will  oftentimes  experience  great  difficulties  in  passing  the  needle 
under  the  artery,  and  previous  to  tightening  the  ligature  it  should 
be  ascertained  that  no  portion  of  the  axillary  plexus  of  nerves  is 
included.* 

LIGATION  OF  THE  VERTEBRAL  ARTERY 

Is  sometimes  necessary  on  account  of  wounds  of  the  neck.  When 
such  a  proceeding  becomes  necessary,  the  artery  may  be  found 
just  below  the  transverse  process  of  the  sixth  cervical  vertebra, 
about  two  inches  above  the  clavicle,  and  at  the  inner  side  of  the 
scalenus  anticus  muscle.  Maisonneuve  tied  successfully  the  ver- 
tebral artery,  together  with  the  inferior  thyroid,  below  the  sixth 
cervical  vertebra,  on  account  of  a  gunshot  wound.  The  incision 
was  carried  along  the  anterior  edge  of  the  sterno-cleido-mastoid 
muscle,  exposing  the  sheath  of  the  common  carotid  artery,  which 
was  held  aside  while  he  denuded  and  severed  the  injured  arteries. 
Hippolito  related  two  cases  in  which  this  vessel  was  successfully 
ligated  at  its  origin. 

LIGATION  OF  THE  INTERNAL  MAMMARY 
Is  rendered  necessary  from  gunshot  injuries,   or  from  cases  of 
injury  from  fracture  of  the  sternum  or  ribs.     The  artery  with  its 
veins  will  be  found  in  the  first  part  of  its  course  about  three  lines 

*The  rigid  subclavian  artery,  in  the  first  portion  of  its  course,  that  is  to 
Bay  between  its  origin  from  the  innouiinata  and  the  scalenus  muscle,  has 
been  tied  for  aneurism,  but  the  operation  is  so  difficult,  and  at  the  same 
time  so  unsuccessful,  that  it  has  been  almost  altogether  abandoned  by 
the  profession. 


230  SCIENCE  AND  ART  OF  SURGEBY. 

from  the  edge  of  the  sternum,  in  front  of  the  triangular  muscle 
which  separates  it  from  the  pleura.  It  may  readily  be  reached 
in  the  three  upper  intercostal  spaces,  by  a  vertical  incision  carried 
through  the  integuments  and  internal  intercostal  muscles.  Below 
these  points  the  operation  is  performed  with  difficulty,  on  account 
of  the  narrowness  of  the  intercostal  spaces. 

LIGATION  OF  THE  INFERIOR  THYROID. 

This  artery  in  the  first  part  of  its  course,  ascending  upwards 
and  inwards,  passes  behind  the  great  vessels  and  nerves  of  the 
neck.  It  may  be  exposed  by  making  an  incision  along  the  inner 
border  of  the  sterno-cleido-mastoid  muscle  as  in  the  operation  for 
tying  the  carotid,  the  sheath  of  which  should  be  drawn  carefully 
upwards.  The  artery  will  be  found  to  cross  over  to  the  thyroid 
gland,  opposite  to  the  fifth  cervical  vertebra,  and  may  be  secured 
at  this  point.  Care  must  be  taken  that  no  injury  be  done  to 
important  vessels  and  nerves  in  this  region. 

LIGATION  OF  THE  AXILLARY  ARTERY. 

The  axillary  artery  is  that  portion  of  the  main  trunk  of  the 
arm  which  extends  from  the  lower  border  of  the  first  rib  to  the 
lower  edge  of  the  tendons  of  the  latissimus  dorsi  and  teres  major 
in  the  axilla.  Its  entire  course  is  that  of  a  gentle  curve  with  the 
convexity  upwards  and  outwards.  For  surgical  purposes  it  is 
divided  into  two  portions,  the  inaccessible  and  accessible.  The 
inaccessible  or  upper  portion  is  thickly  covered  by  muscles,  and 
lies  deep.  The  accessible  is  that  portion  where  it  can  be  felt 
against  the  humerus,  in  the  axilla.  It  is  only  in  cases  of  wounds 
that  the  artery  is  tied  in  the  upper  portion.  In  aneurism  affect- 
ing this  vessel,  the  subclavian  should  be  tied  above  the  clavicle. 
The  ligation  of  this  artery  was  first  performed  by  Chamberlayne, 
in  1815.  The  operation  can  be  performed  just  below  the  clavicle, 
but  is  generally  done  in  the  hollow  of  the  axilla. 

Ligation  below  the  Clavicle. — The  patient  being  placed  in 
a  half-sitting  posture,  with  the  arm  slightly  abducted,  an  incision 
is  made  along  the  inferior  border  of  the  clavicle,  through  the  skin 
and  platysma,  from  near  the  sternum  to  within  a  short  distance  of 
the  deltoid  muscle,  care  being  taken  to  avoid  the  cephalic  vein. 
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The  platysma-myoid  and  great  pectoral  muscles  being  divided  to 
the  full  extent  of  the  external  wound,  the  small  pectoral  should 
be  relaxed  by  bringing  the  arm  close  to  the  trunk,  a  retractor 
inserted,  and  the  divided  structures  well  depressed ;  the  artery 
will  now  be  found  a  little  below  the  clavicle,  inclosed  in  dense 
fascia  which  must  be  carefully  scratched  through,  when  the  vessel 
will  be  brought  to  view.  The  accompanying  vein,  which  often 
swells  out  suddenly  during  expiration,  lies  below  and  in  front  of 
it,  while  the  brachial  plexus  is  behind,  except  one  of  its  branches 
which  is  above  and  in  contact  with  it.  The  anterior  thoracic  artery 
is  also  on  its  anterior  surface.  The  needle  should  be  passed  from 
within  outwards  in  order  to  exclude  the  vein. 

Ligation  in  the  Axilla. — The  patient  being  placed  in  the 
same  position  as  in  the  preceding  operation,  the  arm  forcibly 
abducted  and  supinated,  an  incision  about  three  inches  in  length 
is  made  through  the  skin  and  areolar  tissue  over  and  parallel  with 
the  upper  extremity  of  the  humerus,  between  the  pectoralis  major 
and  latissimus  dorsi,  a  little  nearer  the  latter.  The  fascia  is  now 
raised  and  divided  in  the  same  direction  as  the  external  incision. 
The  nerves  and  vessels  being  now  reached,  the  arm  is  lowered  and 
the  connective  tissue  divided  by  the  director.  The  vein  and 
median  nerve  being  now  exposed,  by  cautiously  separating  them 
with  the  finger-nail,  handle  of  scalpel  or  director,  the  artery  may 
be  brought  to  view  and  tied,  the  ligature  being  passed  from  within 
o.utwards.  Care  should  be  taken  that  the  thoracic  and  subscapu- 
lar veins  be  not  wounded  in  the  isolation  of  the  artery. 

LIGATION  OF  THE  BRACHIAL. 

The  brachial  artery  requires  to  be  ligated  more  frequently  than 
any  other  artery  in  the  body.  Its  whole  course  is  comparatively 
superficial,  so  that  its  pulsations  may  be  felt  in  the  greater  por- 
tion of  its  extent.  It  may  be  secured  near  its  origin,  by  making 
an  incision  about  two  inches  in  length  along  the  inner  margin  of 
the  coraco -brachial  muscle,  taking  care  not  to  divide  the  internal 
cutaneous  nerve,  the  arm  at  the  time  being  extended  and  supina- 
ted ;  next,  divide  the  fascia,  and  the  artery  will  be  felt  lying 
between  the  median  and  ulna  nerves,  the  median  on  the  outer  side 
and  the  ulna  on  the  inner.     The  basilic  vein  will  generally  be 
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Fig.  256.  found  to  lie  on  the  inner  side 

of  the  artery.  Now  the  fore- 
arm should  be  bent  so  as  to 
relax  the  parts,  and  the  coraco- 
brachialis  be  drawn  outward. 
Any  veins  or  arteries  in  the  way 
may  be  held  aside  with  a  blunt 
hook,  the  sheath  of  the  artery 
opened,  and  the  median  nerve 
drawn  outwards.  The  surgeon 
will  now  pass  the  needle  in  what- 
ever direction  most  convenient 
for  avoiding  the  veins.  The  best 
guide  to  the  seat  of  the  artery, 
in  the  middle  portion  of  the 
arm,  will  be  the  ulna  edge  of 
the  biceps  flexor  muscle.  The 
median  nerve  at  this  point  is 
usually  inside  and  front  of  the 
vessel.  At  the  bend  of  the 
arm,  the  artery  is  exposed  by 
an  incision  in  the  line  of  the 
ulna  border  of  the  tendon  of  the 
two-headed  flexor  muscle.  It  is 
not  necessary  in  these  operations  to  divide  any  muscular  fibres. 
It  should  be  borne  in  mind  that  the  brachial  may,  early  in  its 
course,  divide  into  the  radial  and  ulna,  which  on  reaching  the 
elbow,  may  pursue  their  usual  course,  or  either  one  of  them  may 
proceed  superficially  down  the  arm  while  the  other  becomes  deep- 
seated. 


Delegation  of  the  brachial,  radial,  and 
ulnar  arteries;  also  of  the  palmar  vessels. 


LIGATION  OP  THE  RADIAL  AND  ULNA  ARTERIES. 
The  radial  may  be  tied  near  its  origin,  at  its  middle,  and  at  its 
inferior  extremity.  When  ligated  at  its  origin,  an  incision  about 
three  inches  in  length,  is  made,  parallel  to  the  inner  border  of  the 
long  supinator  muscle,  between  which  and  the  round  pronator  the 
artery  may  be  found,  together  with  its  two  veins,  the  radial  branch 
of  the  musculo-spiral  nerve  lying  at  its  outer  side  and  some  dis- 
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tance  from  it.  In  the  middle  third  the  vessel  lies  between  the 
long  supinator  and  flexor  muscles  of  the  carpus,  the  spiral  nerve 
lying  close  along  its  radial  border.  The  inferior  portion  is  com- 
paratively superficial.  In  fact,  throughout  nearly  its  whole 
extent,  its  pulsations  will  serve  as  a  guide  to  its  course. 

When  the  ulna  requires  ligating  from  injury  in  the  upper  por- 
tion of  its  extent,  the  wound  "enlarged,  if  necessary"  will  serve 
as  a  guide  to  the  vessel  which  should  be  tied  at  each  extremity 
thus  guarding  against  hemorrhage  from  the  recurrent  circulation. 
In  the  middle  of  the  limb  the  vessel  lies  along  the  radial  border  of 
the  ulnar  flexor  of  the  carpus.  The  ulna  nerve  here  lies  on  the 
inner  side  of  the  vessel.  Near  the  wrist  the  situation  of  the 
artery  is  indicated  by  its  pulsation.     Fig.  256. 

LIGATION  OF  THE  ABDOMINAL  AORTA  ARTERY, 

When  performed  on  account  of  wounds,  is  best  done  by  enlarging 
the  opening  already  made  to  an  extent  sufficient  to  admit  the  passing 
of  the  ligature.  When  performed  for  aneurism,  the  patient  lying 
on  the  right  side,  a  curvilinear  incision,  six  inches  in  length,  with 
the  convexity  towards  the  vertebrae,  should  be  made  through  the 
integuments,  from  an  inch  above  the  anterior  spinous  process  of 
the  ilium  to  the  cartilage  of  the  tenth  rib.  The  underlying 
structures  are  now  carefully  divided  until  the  peritoneum  is 
brought  into  view,  which  is  cautiously  peeled  off  from  the  iliac 
and  psoas  muscles,  with  the  fingers,  a  short  distance  beyond  the 
contemplated  point  of  ligation,  care  being  taken  not  to  injure  it. 
The  aorta  being  now  separated  from  its  accompanying  vein  on 
the  right  side  and  filaments  of  the  sympathetic  nerve  in  front, 
the  ligature  is  passed  round  the  artery  from  left  to  right,  and 
from  behind  forwards,  about  an  inch  above  its  bifurcation  into 
the  common  iliacs.  This  process  is  best  effected  with  a  long 
director,  slightly  sharp  at  its  extremity,  and  the  nail  of  the  index 
finger  as  a  guide. 

LIGATION  OF  THE  COMMON  ILIAC  ARTERY 
Was  first  performed  by  Dr.  William  Gibson,  in  1812,  in  a  case 
of  gunshot  wound.     The  patient  died  in  thirteen  days  from  peri- 
toneal inflammation  and  hemorrhage.     It  was  first  tied  for  aneur- 
16 — vol.  n. 
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ism  by  Dr.  Mott,  in  1827.  The  disease  occupied  the  external  iliac? 
artery ;  the  ligature  came  away  on  the  nineteenth  day,  and  in 
less  than  two  months  the  man  was  entirely  well.  This  artery 
has  been  ligated  since  then  over  twenty  times.  The  common  iliac- 
extends  from  the  bifurcation  of  the  aorta,  at  or  near  the  body 
of  the  fourth  lumbar  vertebra,  to  the  sacro-iliac  synchondrosis,  and 
is  usually  about  two  inches  in  length.  It  is  covered  by  the  peri- 
toneum, and  crossed  near  its  bifurcation  by  the  ureter.  Each 
common  iliac  is  in  close  relation  with  its  vein ;  both  right  and  left 
common  iliac  veins  pass  behind  the  right  iliac  artery  to  reach  the 
cava,  and  the  artery  is  closely  connected  to  them  both.  By  this 
arrangement  the  left  common  iliac  artery  has  a  small  space- 
between  it  and  its  vein  which  lies  internal  to  it.  The  superior 
hemorrhoidal  and  rectum  arteries  cross  the  left  common  iliac 
artery. 

Fig.  257.  The  patient  lying  upon  hia 

back  with  the  thighs  slightly 
relaxed,  a  curvilinear  incision, 
from  five  to  seven  inches  in 
length,  is  made  through  the 
skin  and  superficial  fascia,  along 
the  lower  part  of  the  abdomen, 
half  an  inch  above  Poupart's- 
ligament,  extending  from  the 
external  ring  upwards  and  out- 
wards a  little  beyond  the  anterior 
superior  spinous  process  of  the 
ilium.  The  intervening  struc- 
tures are  now  carefully  and 
severally  divided  down  to  the  peritoneum.  The  intestines,  as  soon 
as  this  transversalis  fascia  is  divided,  will  protrude  into  the  wound 
and  annoy  the  surgeon ;  they  should  be  drawn  upwards  with  the 
greatest  gentleness,  when  the  peritoneum  may  be  gently  detached 
from  the  surrounding  structures,  by  means  of  the  finger,  as  high 
up  as  the  case  may  demand.  The  artery  being  now  exposed,  is 
isolated  from  the  vein  which  accompanies  it,  and  the  ligature- 
passed  from  within  outwards,  above  the  middle  of  the  artery^ 
Care  must  be  taken  not  to  wound  the  spermatic  cord. 


OPERATIONS  ON  THE  ARTERIES.  235 

LIGATION  OF  THE  INTERNAL  ILIAC  ARTERY 

Was- first  performed  by  Dr.  Stevens,  of  Santa  Cruz,  in  1812,  for 
a  supposed  aneurism  of  the  gluteal  artery.  It  has  been  performed 
in  all  about  nine  times,  half  of  which  have  proved  successful.  The 
manner  of  exposing  the  artery  is  the  same  as  in  ligating  the  com- 
mon iliac.  The  operation  described  for  tying  that  artery  is  the 
one  most  easy  of  access  and  possesses  the  additional  advantage  of 
enabling  the  surgeon  to  tie  the  common  trunk  in  case  it  should  be 
necessary.  In  ligating  the  artery  too  much  tension  should  not  be 
made  upon  the  vessel  lest  the  ileo-lumbar  artery  should  be  torn. 
The  fascia  of  the  artery  is  scraped  away  with  the  handle  of  the 
scalpel,  and  the  external  iliac  vein,  which  lies  between  the  external 
and  internal  iliac  arteries  being  avoided,  the  ligature  is  passed 
from  within  outwards.  After  ligation  the  circulation  is  carried  on 
mainly  by  the  lumbar  and  sacro-lateral  branches.  When  the  artery 
is  very  short,  or  the  pelvis  unusually  small,  rendering  the  ligation 
difficult,  it  is  better  to  ligate  the  common  iliac,  as  it  would  be 
attended  with  less  violence  to  the  parts,  and  less  risk  of  peritoni- 
tis or  hemorrhage.  The  most  common  cause*  of  death  after  the 
operation  is  secondary  hemorrhage. 

LIGATION  OF  THE  GLUTEAL  ARTERY. 
This  artery  often  requires  ligating  on  account  of  wounds,  and 
traumatic  aneurism.  In  exposing  the  vessel  an  incision  is  made 
in  the  direction  of  a  line  extending  from  the  posterior  superior 
spinous  process  of  the  ilium  to  a  point  midway  between  the  tuber- 
osity of  the  ischium  and  the  great  trochanter;  it  should  be  at 
least  eight  inches  in  length,  and  should  be  earned  down  into  the 
aneurismal  sac  at  one  stroke,  its  contents  turned  out  and  the 
artery  instantly  secured,  as  it  lies  towards  the  upper  part  of  the 
wound.  The  operation  is  both  bloody  and  formidable,  and  demands 
skill,  nerve  and  expedition.  In  case  of  traumatic  aneurism  of 
this,  artery  it  is  advised  to  ligate  the  internal  iliac.  In  exposing 
the  vessel  for  the  relief  of  hemorrhage,  the  surgeon  is  compelled 
to  take  the  external  wound  for  his  guide,  enlarging  it,  if  necessary 
in  the  direction  of  the  muscular  fibres,  especially  if  the  artery  divide 
as  it  emerges  from  the  sacro-sciatic  notch.  In  ligating  the  ves- 
sel it  should  be  remembered  that  it  is  accompanied  with  a  nerve 
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and  vein,  which  should  be  excluded  from  the  ligature.  Prof. 
Campbell,  of  Montreal,  in  case  of  aneurism,  in  1862,  secured 
this  vessel  at  the  upper  and  anterior  portion  of  the  sciatic  notch, 
without  opening  the  tumor ;  some  difficulty  was  experienced  in 
passing  the  ligature,  but  as  soon  as  it  was  tied,  all  pulsation  in 
the  sac  stopped,  and  the  recovery  was  rapid. 

LIGATION  OF  THE  SCIATIC  ARTERY. 

This  artery  may  be  exposed  by  making  an  incision,  similar  to 
that  in  the  preceding  operation,  but  an  inch  and  a  quarter  lower 
down.  Dr.  Dugas,  of  Georgia,  secured  this  artery  for  an  aneur- 
ism of  its  own  trunk  ;  but,  on  account  of  secondary  hemorrhage, 
caused  by  the  patient's  imprudence,  it  became  necessary  to  secure 
the  common  iliac  at  the  end  of  a  week.  Death,  from  exhaustion, 
occurred  four  days  afterwards. 

LIGATION  OF  THE  EXTERNAL  ILIAC  ARTERY 
Was  first  performed  by  Mr.  Abernethy  in  1796,  for  aneurism  of 
the  femoral  artery.  The  operation  failed,  and  it  was  not  until 
1806,  after  two  other  attempts,  that  his  efforts  were  successful. 
It  was  first  performed  in  this  country  by  Dr.  Dorsey,  in  1811,  in 
a  case  of  inguinal  aneurism.  The  artery  may  be  exposed  by 
making  a  curvilinear  incision  through  skin  and  superficial  fascia 
down  to  the  tendon  of  the  external  oblique,  from  three  to  four 
inches  in  extent,  with  the  convexity  downwards,  commencing  an 
inch  and  a  half  above  Poupart's  ligament,  just  outside  of  the 
external  ring,  and  terminating  on  a  level  with,  and  about  two 
inches  on  the  inner  side  of  the  anterior  superior  spine  of  the  ilium. 
In  case  of  dividing  the  external  epigastric  artery,  it  must  be  tied 
immediately.  The  aponeurosis  of  the  external  oblique  should  be 
divided  upon  the  director,  then  the  muscle  and  the  over-lying 
structures,  until  the  transversalis  fascia  is  reached,  which  will  be 
recognized  by  its  opaque,  whitish  appearance  ;  a  small  hole  being 
scratched  through  it  with  the  nail  or  scalpel,  it  is  slit  open  to  the 
extent  of  the  external  wound.  The  peritoneum  now  being  cau- 
tiously detached  from  its  connections  in  the  iliac  fossa,  the  artery 
may  be  felt  pulsating  at  the  bottom  o£  the  wound,  in  close  con- 
nection with  the  femoral  nerve  and  the  iliac  vein,  having  the  ante- 
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rior  crural  nerve  at  its  outer  side  and  on  a  plane  deeper  than  the 
vessel,  and  the  iliac  vein  behind  and  internal  to  it.  The  sheath 
must  be  scratched  through  with  the  finger-nail  or  a  director,  at 
the  point  selected  and  the  artery  separated  from  the  vein.  The 
aneurism  needle  should  be  passed  between  them  from  its  inner 
aide,  the  genito-crural  nerve  being  excluded  from  the  ligature. 
The  wound  should  be  brought  together  by  sutures,  by  carrying 
the  needle  well  down  to  the  bottom  of  the  wound,  the  trunk  bent 
forwards  so  as  to  relax  the  muscles,  and  pressure  applied  by  means 
of  a  roller  and  compress.  Staphysagria  lotions  should  be  applied 
externally,  and  the  wound  treated  as  recommended  in  Incised 
Wounds.  The  artery  should  be  tied  as  near  its  middle  as  possi- 
ble, the  better  to  guard  against  secondary  hemorrhage  which  not 
unfrequently  occurs  from  the  fifth  to  the  fortieth  day. 

LIGATION  OF  THE  EPIGASTRIC  ARTERY 

Is  easily  performed  by  making  an  incision  about  two  inches  in 
length  just  above  and  parallel  to  Poupart's  ligament  in  aline  cor- 
responding with  its  center.  The  parts  are  then  carefully  divided 
until  the  artery  is  reached,  where  it  lies,  between  the  transversalis 
fascia  and  peritoneum.  Its  accompanying  veins  should  be  care- 
fully excluded  from  the  ligature.  When  this  artery  is  divided 
close  to  the  external  iliac,  the  latter  vessel  should  be  ligated 
instead  of  the  epigastric.  The  artery  arises  on  the  inner  side  of 
the  internal  iliac,  about  three  lines  above  Poupart's  ligament  and 
ascends  inwards  close  to  the  inner  border  of  the  internal  ring 
where  the  vas  deferens  hooks  around  it  as  it  enters  the  abdomen. 

LIGATION  OF  THE  CIRCUMFLEX  ILIAC  ARTERY. 

This  artery,  given  off  by  the  external  iliac  a  little  lower  than 
the  epigastric,  is  sometimes  wounded,  and  may  be  secured  in  the 
first  part  of  its  course,  in  nearly  the  same  manner  as  the  epigas- 
tric, the  incision  being  made  close  to,  and  parallel  with  Poupart's 
ligament,  its  center  being  opposite  the  internal  ring.  Farther 
out  it  may  be  exposed  by  dividing  the  tendon  of  the  external 
oblique  muscle  within  half  an  inch  of  the  margin  of  the  ilium, 
where  it  is  firmly  attached  and  held  down  by  the  transverse  fascia. 
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LIGATION  OF  THE  FEMORAL  ARTERY. 

The  common  femoral  being  perfectly  superficial  from  its  origin, 
on  a  level  with  Poupart's  ligament  to  two  inches  below,  is  easily 
exposed  by  an  incision  about  two  inches  in  length,  the  operator 
being  guided  by  its  pulsation.  The  femoral  vein  lies  on  the  inside 
of  the  vessel,  within  the  same  sheath,  and  must  be  separated  from 
it  with  great  care  before  passing  the  ligature.  The  superficial 
femoral  artery  may  be  ligated,  either  at  its  superior  or  middle 
portion  ;  the  former  is,  however,  the  more  eligible,  as  the  artery, 
in  this  part  of  its  course,  is  more  superficial,  and  easy  of  access. 
It  lies  immediately  below  the  skin  and  aponeurosis,  and  maytbe 
exposed,  by  an  incision  about  three  inches  in  length,  along  the 
inner  border  of  the  sartorius  muscle,  beginning  about  two  inches 
and  a  half  below  Poupart's  ligament  and  extending  obliquely 
downwards  to  the  apex  of:  the  triangle  formed  by  the  convergence 
of  the  sartorius  and  adductor  muscles.  The  femoral  vein,  inclosed 
in  the  same  sheath,  runs  along  the  inner  border  of  the  artery,  and 
is  held  together  by  a  firm  a*nd  intimate  connection,  the  femoral 
nerve  lying  on  the  outside  of  the  artery.  With  a  forceps,  pinch 
up  a  portion  o£  the  aponeurosis  and  make  an  opening  into  it  large 
enough  to  admit  the  end  of  a  director,  upon  which  the  sheath  of 
the  vessel  is  cautiously  divided  and  the  artery  carefully  separated 
from  the  vein  and  the  ligature  passed  from  within  outwards,  hug- 
ging closely  the  walls  of  the  artery.  Injury  to  the  vein  would  be  a 
very  serious  accident  and  liable  to  be  followed  by  fatal  pyemia. 
Division  of  the  vein  will  be  known  by  a  gush  of  black  blood, 
which  can  be  readily  arrested,  however,  by  pressure.  In  case  of 
injury  to  the  vein,  it  must,  on  no  account,  be  tied.  Occasionally 
a  small  twig  of  nerve  runs  down  in  front  of  the  artery,  which  must 
not  be  included  within  the  ligature.  The  best  way  of  avoiding  thia 
accident  of  injury  to  the  vein  is  by  the  use  of  a  blunt  hook,  stiff 
enough  not  to  bend,  and  while  passing  it  from  the  inner  side,  to 
make  tense  the  inner  cut  edge  of  the  sheath  with  forceps.  If 
inflammation  has  previously  taken  place,  with  infiltration  or  thick- 
ening of  the  sheath,  greater  caution  will  be  necessary  in  its  liga- 
tion. In  popliteal  aneurism,  the  better  plan  is  to  tie  the  artery, 
as  it  has  the  advantage  of  being  far  enough  from  the  aneurism, to 
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be  healthy  and  low  enough  to  avoid  the  profunda.  In  its  middle 
course,  the  artery  is  deep-seated,  and  lies  under  cover  of  the  sarto- 
rius muscle.  To  expose  it  an  incision  should  be  made  along. the 
inner  edge  of  the  sartorius,  which  is  then  turned  to  one  side,  so 
as  to  afford  free  access  to  the  vessel,  as  it  lies  beneath  the  apon- 
eurosis. 

In  all  operations  upon  the  femoral  artery,  Mott  advises  the  sur- 
geon always  to  open  the  sheath  of  the  vessel  in  front,  and  never 
to  use  the  edge  of  the  knife  near  the  side  of  the  artery,  or  within 
its  sheath,  lest  he  wound  some  of  the  branches  which  generally 
are  given  off  from  its  sides.  It  should  not  be  forgotten  that  certain 
anomalies  take  place  in  reference  to  the  femoral  artery.  These 
consist  in  the  high  division  of  the  artery  into  two  branches,  which 
go  to  form  the  peroneal  and  posterior  tibial,  and  a  double  femoral, 
the  supernumerary  one  giving  off  the  branches  usually  furnished 
by  the  profunda.  Compression  of  the  femoral  artery  may  be 
necessary  for  poplititeal  aneurism,  and  the  point  selected  is  the 
upper  part  of  the  thigh,  just  below  Poupart's  ligament,  where  the 
vessel  may  be  pressed  against  the  shaft  of  the  f emur  in  a  direction 
backwards  and  outwards.  The  pressure  should  be  made  at  alter- 
nate points,  as  recommended  under  the  head  of  Aneurism,  page 
206. 

LIGATION  OP  THE  DEEP  FEMORAL  ARTERY, 

When  required  from  injury  of  the  vessel,  the  wound  will  serve  as 
a  guide  to  the  operator ;  in  that  event  two  ligatures  will  be  neces- 
sary tQ  effectually  stop  the  hemorrhage.  In  the  case  of  aneurism 
the  artery  may  be  exposed  by  an  incision  similar  to  that  made  in 
ligating  the  superficial  femoral  at  its  superior  portion,  beginning 
an  inch  below  Poupart's  ligament  and  descending  obliquely  along 
the  inner  border  of  the  sartorius  muscle.  The  deep  trunk  may  be 
traced  to  the  requisite  extent,  and  should  be  tied  a  little  below 
the  origin  of  its  two  circumflex  branches. 

LIGATION  OF  THE  POPLITEAL  ARTERY. 
When  this  operation  becomes  necessary  it  is  usually  performed 
upon  the  upper  and  lower  thirds  of  the  vessel.     The  middle  por- 
tion, from  its  depth  and  nearness  to  the  knee-joint,  is  seldom 
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interfered  with.  When  the  operation  is  performed  at  the  upper 
third,  the  vessel  is  exposed  by  a  vertical  incision  about  three  inches 
in  length,  along  the  outer  border  of  the  semi-membranous  muscle, 
down  as  far  as  the  popliteal  nerve.  The  muscle  and  nerve  being 
drawn  aside,  the  muscle  inwards  and  the  nerve  outwards,  the  vein 
and  artery  will  be  easily  found,  and  must  be  gently  and  cautiously 
separated  from  each  other,  and  the  needle  passed  from  without 
inwards.  To  expose  the  artery  in  the  lower  third  of  its  extent  a 
vertical  incision  should  be  made  between  the  heads  of  the  gastroc- 
nemius muscle.  The  posterior  saphenus  vein  and  nerve,  together 
with  the  popliteal  nerve,  must  be  drawn  to  one  side  so  as  not  to  be 
injured  by  the  knife.  The  artery  will  be  found  deeply  imbedded 
in  the  ham,  partially  concealed  by  the  vein  of  the  same  name,  but 
projecting  somewhat  to  its  outer  side.  Care  must  be  exercised 
in  this  operation,  lest  some  of  the  articular  branches  be  injured. 
This  operation  is  rarely  performed. 

LIGATION  OF  THE  ANTERIOR  TIBIAL  ARTERY, 

In  consequence  of  hemorrhage,  or  traumatic  aneurism,  may  be 
performed  at  three  points,  the  superior,  middle  and  inferior  third. 
The  course  of  the  vessel  is  indicated  by  a  line  drawn  from  the 
head  of  the  fibula  to  the  base  of  the  great  toe.  The  superior  third 
of  the  vessel  is  exposed  by  an  incision  four  inches  in  length  car- 
ried downwards  in  the  direction  of  the  line  indicated,  and  between 
the  anterior  tibial  and  common  extensor  muscles.  The  skin  and 
superficial  fascia  being  divided,  the  aponeurosis  is  raised  and  slit 
open  upon  a  director ;  the  two  muscles  are  then  separated  from  each 
other  along  their  raphe,  and  the  vessel  is  ligated  in  such  a  manner  as 
not  to  injure  the  accompanying  veins.  In  the  middle  portion  of  its 
course  the  relations  of  the  vessel  are  the  same  as  in  the  upper,  except 
that  the  long  extensor  of  the  toe  is  interposed  between  the  ante- 
rior tibial  and  common  extensor.  The  vessel  is  still  deep-seated, 
and  a  long  incision  is  necessary  for  its  full  exposure.  A  branch 
of  the  peroneal  nerve  is  sometimes  attached  to  the  artery  in  this 
portion,  and  must  be  drawn  to  one  side  before  passing  the  liga- 
ture.    (Fig.  258.) 

In  the  inferior  third  of  the  limb,  the  artery  lies  on  the  tibia, 
between  the  tendons  of  the  common  extensor  of  the  foot  and  the- 
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Ligature  of  the  anterior  tibial,  at  various  parts.     The  wounds  ore    supposed  to    be 
held    asunder.      The  ligature  is  under  the  vessel. 

long  extensor  of  the  great  toe,  the  latter  overlapping  it  on  the 
inside.     The  vessel  is,  therefore,  easy  of  access. 

The  Dorsal  Artery  of  the  foot,  a  continuation  of  the  tibial, 
runs  down  across  the  instep,  its  course  being  indicated  by  aline 
extending  from  the  centre  of  the  ankle-joint  to  the  posterior 
extremity  of  the  first  interosseous  space.  It  lies  under  cover  of 
the  integuments  and  aponeurosis,  and  may  be  exposed  by  an  inci- 
sion along  the  outer  border  of  the  tendon  of  the  long  extensor 
muscle  of  the  great  toe. 


LIGATION  OF  THE  POSTERIOR  TIBIAL  ARTERY, 

Is  occasionally  performed  on  account  of  wounds,  and  in  the  upper 
portion  of  its  course  is  one  of  the  most  perplexing  and  trouble- 
some operations  that  the  surgeon  is  called  upon  to  perform,  in 
consequence  of  the  amount  of  extravasated  blood  and  the  con- 
fused condition  of  the  parts  that  necessarily  follows  from  the  depth 
of  the  vessel,  and  thickness  of  the  overlying  structures. 

The  course  of  this  artery,  at  first  obliquely  inwards  and  then 
vertical,  is  indicated  by  a  line  drawn  from  the  inferior  border  of 
the  popliteal  muscle  to  the  fossa  between  the  os  calcis  and  the  inner 
ankle.  In  the  superior  two-thirds,  it  is  deep-seated,  but  dur- 
ing the  remainder  of  its  extent  it  is  superficial,  lying  directly  below 
the  integuments.  It  is  accompanied  in  its  course  by  two  veins, 
one  on  each  side  of  it. 

In  its  upper  and  middle  portion  the  artery  is  best  secured  by 
the  operation  originally  suggested  by  Mr.  Guthrie.  A  long  verti- 


242  SCIENCE  AND  AET  OF  SURGERY. 

cal  incision  about  four  inches  in  length  is  made,  extending  through 
the  center  of  the  muscles  of  the  calf,  directly  down  upon  the 
artery.  The  hemorrhage  is  generally  insignificant,  the  artery 
is  completely  under  control  of  the  operator,  and  there  is  much  leSs 
danger  of  bagging  if  blood  and  pus  exist,  than  in  any  other  opera- 
tion. For  ligating  the  vessel  at  the  lower  third  of  its  extent,  between  - 
the  ankle  and  heel,  the  surgeon,  guided  by  its  pulsations,  makes 
a  curvilinear  incision  about  two  inches  in  length,  midway  between 
the  points  indicated,  with  the  concavity  towards  the  inner  malle- 
olus. The  artery  lies  beneath  these  aponeurotic  layers,  which, 
being  carefully  divided  upon  the  director,  the  ligature  is  passed 
from  behind  forwards,  care  being  taken  not  to  include  the  vein 
and  nerve.  The  two  Plantar  Arteries  beginning  opposite  the  two 
heads  of  the  adductor  muscle  of  the  great  toe,  are  deep-seated, 
and  exceedingly  difficult  to  tie  on  account  of  hemorrhage  from 
the  anastomosing  branches.  No  rules  can  be  laid  down  for  ligat- 
ing the  plantar  arteries,  and  when  such  an  operation  becomes 
necessary  from  injury,  the  surgeon  must  take  the  external  wound 
for  his  guide,  enlarging  the  6pening  when  required,  in  the  direc- 
tion of  the  length  of  the  foot, 

LIGATION  OF  THE  PERONEAL  ARTERY. 

Oftentimes  the  trunk  of  this  artery  is  absent,  its  place  being 
supplied  by  branches  from  the  popliteal ;  on  the  other  hand  it  is 
very  large  at  the  lower  part  of  the  leg,  and  supplies  the  place  of 
the  posterior  tibial.  In  the  upper  portion  of  its  extent  it  may  be 
exposed  by  a  long  and.  vertical  incision,  about  four  inches  in 
length,  almost  in  the  centre  of  the  leg,  through  the  bellies  of  the 
gastrocnemius  and  soleus  muscles.  In  the  lower  portion  of 
its  course  it  lies  between  the  external  malleolus  and  tendo-Achil- 
les,  and  may  be  reached  by  an  incision  about  two  and  a  half 
inches  in  length,  directed  upwards  and  outwards  towards  the  fibula. 
At  this  point  the  vessel  is  found  lying  upon  the  interosseous  liga- 
ment under  cover  of  the  long  flexor  of  the  great  toe,  which  must 
be  detached  as  far  as  necessary  from  the  bone  and  drawn  out- 
wards. This  process  may  be  facilitated  by  flexing  the  toe  to  the 
utmost,  so  as  to  relax  the  muscle  and  facilitate  the  separation  of 
its  fibres. 


PART   XV. 

DISLOCATIONS    OR    LUXATIONS. 


CHAPTER  I. 

GENERAL    CONSIDERATIONS. 

A  Dislocation,  or  Luxation,  is  the  partial  or  complete 
displacement  of  the  articular  surfaces  of  the  bones  entering  into 
the  formation  of  a  joint. 

Varieties. — Luxations  are  primarily  classified  as,  1.  Acciden- 
tal, or  Traumatic,  including  those  in  which  the  displacement  is 
caused  by  the  application  of  external  violence,  or  by  muscular 
action;  2.  Spontaneous,  or  Pathologic,  those  occurring  slowly, 
in  consequence  of  disease.;  and,  3.  Congenital,  embracing  those 
observed  at  or  soon  after  birth. 

For  convenience  of  study,  a  further  classification  has  been 
adopted  according  to  the  position  which  the  displaced  bone 
assumes,  and  are  hence  described  as  Complete,  Incomplete, 
Primitive,  and  Consecutive,  according  to  the  amount  of  injury 
sustained  by  the  surrounding  tissues  ;  they  are  also  designated  as 
Simple ,  Compound  and  Complicated;  and  according  to  the 
duration  of  the  injury,  are  divided  into  Recent  and  Old. 

1.  A  Complete  luxation  is  one  in  which  the  articular  extrem- 
ities of  the  bone  are  entirely  separated  from  each  other. 

2.  An  Incomplete,  Partial,  or  Subluxation,  is-  one  in 
which  the  articular  surfaces  remain  partially  in  contact. 

3.  A  Primitive  luxation  is  one  in  which  the  bone  remains 
in  the  position  in  which  it  was  originally  thrown ;  while  in  the 
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4.  Consecutive,   or  Secondary  luxation,  the  bone,  in  con 
sequence  of  muscular  action,  or  unsuccessful  attempts  at  reduc- 
tion,^ changed  so  as  to  occupy  some  new  position. 

5.  By  Simple  luxation  is  .understood  one  in  which  there  is, 
comparatively,  but  little  injury  done  to  the  adjacent  soft  parts. 

6.  In  Compound  luxation,  a  wound  communicates  with  the 
joint. 

7.  A  Complicated  luxation  includes  some  other  injury  in 
addition  to  the  loss  of  the  normal  position  of  the  bones,  as,  for 
example,  a  fracture,  or  extensive  laceration  of  important  blood- 
vessels, ligaments,  muscles  or  nerves. 

8.  A  Recent  luxation  is  one  that  has  occurred  within  a  few 
days  or  weeks,  or  more  properly,  one  which  is  capable  of  being 
successfully  reduced,  whatever  the  "time,  while 

9.  An  Old  luxation  is  to  be  regarded  as  one  that  has  existed 
for  so  long  a  time  as  to  prevent  the  bones  from  being  placed  in 
their  natural  relations. 

Seat. — Nearly  all  the  joints  are  subject  to  dislocation.  Those, 
however,  admitting  of  varied  and  extensive  motion,  as  the  ball 
and  socket  joints,  are  far  more  liable  to  it  than  any  of  the  other 
articulations,  while  in  some  of  the  synchondroses  it  never  occurs. 
The  shoulder,  in  consequence  of  its  peculiar  structure,  the  glenoid 
cavity  being  exceedingly  shallow,  the  capsular  ligament  long,  and 
the  surrounding  muscles  numerous  and  powerful,  while  the  joint 
admits  of  the  greatest  freedom  of  motion,  is,  as  we  would  expect, 
the  most  frequent  seat  of  this  variety  of  injury.  And,  indeed, 
according  to  the  table  of  Malgaigne,  it  appears  that  luxation 
occurs  here  more  frequently  than  in  all  of  the  other  articulations 
combined.  Thus,  out  of  481  cases,  321  were  observed  in  this 
joint,  34  in  the  hip,  33  in  the  clavicle,  26  in  the  elbow,  20  in  the 
foot,  the  remaining  47  occurring  in  the  thumb,  wrist  and  jaw.  It 
also  appears  from  the  investigations  of  the  same  author,  that  they 
occur  most  frequently  between  the  thirtieth  and  sixty-fifth  year, 
being  rarely  met  with  under  five  years  of  age,  or  subsequent  to 
the  eightieth  year. 

Causes. — The  principal  predisposing  causes  of  dislocation 
include  freedom  of  motion  of  the  joints,  relaxation  of  the  ligaments, 
disease  of  the  extremities  of  the  bones,  paralysis,  or  atrophy    of 
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the  surrounding  muscles,  exposure  of  the  joint,  its  anatomical 
structure,  and  the  peculiar  function  of  the  bones  entering  into 
their  formation.  Age  may  also  be  said  to  exert  an  influence, 
while,  also,  those  persons  of  feeble  constitutions,  with  their  mus- 
cular systems  much  reduced,  are  particularly  liable  to  suffer  this 
accident.  The  exciting  causes  are  mechanical  violence  and  mus- 
cular contraction.  The  former  may  operate  either  directly  or 
indirectly.  Thus,  for  example,  dislocation  of  the  humerus  may 
occur  from  the  application  of  direct  violence,  exerted  by  a  blow, 
or  fall  upon  the  shoulder ;  the  hip,  or  the  patella,  may  also  become 
displaced  in  consequence  of  force  applied  in  like  manner.  More 
commonly,  however,  the  accident  is  observed  as  a  result  of  indi- 
rect violence,  as  when  the  wrist,  elbow  or  shoulder  becomes  lux- 
ated from  a  fall  upon  the  hand,  or  the  hip,  from  force  applied  at 
the  knee. 

Muscular  contraction,  dependent  either  on  disease,  spasmodic 
action,  or  voluntary  effort,  may  become  sufliciently  powerful  to 
occasion  spontaneous,  or  pathologic  luxation  ;  such  a  result  being 
sometimes  met  with,  in  the  first  instance,  in  consequence  of  chronic 
rheumatism,  or  of  coxalgia ;  secondly,  from  convulsions ;  and, 
lastly,  from  violent  action,  as  in  hurling  a  weight.  It  is  further 
to  be  observed,  however,  that  some  persons  have  the  ability  to 
luxate  particular  joints  with  the  greatest  facility  by  simple  volun- 
tary action ;  while  in  all  cases  of  this  accident  it  is  evident  that 
muscular  contraction  plays  a  more  important  part.  Thus,  a  man 
in  a  state  of  intoxication,  owing  to  the  relaxed  condition  of  his 
muscular  system,  rarely  suffers  dislocation  of  any  of  the  joints, 
while  a  force  capable  of  producing  this  result  almost  invariably 
in  a  live  subject,  will  be  found  wholly  incompetent  to  effect  a  lux- 
ation in  the  cadaver. 

General  Symptoms.— The  symptoms  attending  dislocations 
are  generally  so  well  marked  as  to  enable  the  surgeon  to  detect, 
without  difficulty,  the  true  nature  of  the  injury.  The  more  con- 
stant and  characteristic  of  the  phenomena  presented  are,  the  imme- 
diate loss  of  function,  deformity,  and  change  in/the  length  and 
axis  of  the  limb. 

Loss  of  function  of  the  joint  is  an  inevitable  consequence  of 
dislocation,  and  necessarily  continues,  more  or  less  complete,  unti^ 
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reduction  of  the* displaced  bone  is  fully  accomplished.  In  case  of 
luxation  of  the  joints  of  the  superior  extremity,  for  example,  it 
Trill  be  found  that  the  patient  is  unable  perfectly  to  execute  the 
motions  peculiar  to  the  limb,  as  flexion,  extension,  pronation, 
supination  and  circumduction,  while  in  some  instances  motion  is 
completely  destroyed  ;  and  hence  immobility  of  the  affected  artic- 
ulation, becomes  a  very  prominent  and  valuable  symptom. 

Deformity ,  occasioned  by  the  new  position  assumed  by  the 
displaced  bone,  is  a  constant  and  most  reliable  symptom  of  dislo- 
cation. This  is  frequently  so  great  as  readily  to  be  detected  by 
the  eye,  the  superimposed  structures  being  raised  into  a  distinct 
prominence,  or  in  other  cases,  as  in  the  luxation  of  the  humerus, 
the  articulation  presents  a  marked  flattened  appearance.  Pro- 
vided, however,  the  displacement  be  slight,  or  the  tumefaction  so 
great  as  to  obscure  the  deformity,  careful  manipulation  of  the 
parts  will  disclose  the  true  position  of  the  bone. 

The  length  and  axis  of  the  limb  are  subject  to  marked  change, 
and  also  afford  valuable  symptoms  in  determining  the  nature  of 
the  injury.  The  affected  limb  may  be  either  increased  or  dimin- 
ished in  length,  though  shortening  is  by  far  more  frequent  than 
elongation. 

The  axis  of  the  limb  being  almost  invariably  changed,  often 
gives  the  parts  a  rigid  and  peculiarly  unnatural  appearance,  which 
is  often  alone  quite  sufficient  to  indicate  the  true  character  of  the 
injury.  This  is  especially  the  case  in  dislocations  implicating  the 
elbow,  and  in  the  downward  luxation  of  the  head  of  the  humerus. 
There  are  other  symptoms,  such  as  pain,  numbness,  swelling, 
contusion  and  discoloration,  together  with  the  presence  of  moist 
crepitus,  exhibited  after  the  occurrence  of  inflammation,  which 
may  be  regarded  as  valuable  in  .conjunction  with  the  evidence 
afforded  by  the  more  prominent  symptoms  just  mentioned. 

Diagnosis. — There  are  a  variety  of  affections  with  which  dis- 
locations are  liable  to  be  confounded,  as  sprains,  fractures y 
displacement  of  the  articular  cartilage,  laceration  of  the 
ligaments,  and  chronic  diseases  of  the  joints*  Of  these,  how- 
ever, fracture  in  the  vicinity  of  the  joints  is,  without  doubt,  the 
most  frequently  confounded  with  luxation,  and,  hence,  the  differen- 
tial diagnosis  concerning  these  injuries  merits  the  closest  study. 
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Differential  Symptoms  between  Dislocation  and  Frac- 
ture.— Dislocations  are  characterized  by  loss  of  function,  deform- 
ity, impaired  motion,  difficulty  of  reduction,  pain,  swelling  and  con- 
tusion, while  in  fractures  there  are  impairment  of  function,  distor- 
tion, preternatural  mobility,  crepitus,  facility  of  reduction,  together 
with  pain,  swelling  and  qontusion.  It  will  now  be  observed,  by 
a  comparison  of  the  symptoms,  that  many  of  them  are  possessed 
in  common  by  the  two  injuries,  and  are. consequently  of  no  value 
whatever  as  diagnostic  symptoms.  For  example,  loss  of  function 
is  quite  as  frequent  in  one  as  in  the  other,  and,  generally,  as  com- 
plete, while  the  deformity,  pain,  swelling,  contusion  and  discolor- 
ation, as  exhibited  in  each,  present  nothing  characteristic  by  which 
a  correct  diagnosis  can  be  determined. 

The  existence  of  crepitus,  preternatural  mobility  and  facility 
of  reduction,  however,  as  almost  invariable  attendants  of  fracture, 
include  the  differential  signs  by  which  the  distinction  between 
fractures  and  dislocations  is  made. 

1.  The  preternatural  mobility  consequent  upon  fracture,  by 
means  of  which  the  limb  can  be  flexed,  extended  and  moved  about  in 
various  directions,  never  exists  in  case  of  luxation;  the  mobility  of 
the  limb,  in  the  latter  instance,  being  wholly  lost,  or,  at  least, 
greatly  restricted.  The  dislocated  bone  also  will  be  found  to 
occupy  a  certain  position,  common  to  all  luxations  of  a  similar 
character.  In  case  of  fracture,  also,  the  displaced  member  can  read- 
ily,be  returned  to  its  normal  position,  but  when  reduced  will  not 
remain  in  place  without  the  application  of  external  support,  whereas 
in  luxation,  the  replacement  of  the  bone,  frequently  requires  the 
most  skillful  manipulation,  but,  after  its  reduction  has  been 
effected,  is  rarely  dependent  upon  external  support  to  hold  it  in 
position. 

2.  The  existence  of  crepitus  affords  one  of  the  most  important 
and  characteristic  signs  of  fracture,  and  is  never  present  in  any 
case  of  uncomplicated  dislocation.  Hence,  if  true  crepitus  be 
present  in  any  instance,  whatever  the  character  of  the  concomi- 
tant symptoms,  the  case  is  evidently  one  of  fracture.  But,  not- 
withstanding crepitus  never  exists  independent  of  fracture,  still  all 
accidents  of  this  nature,  are  not  necessarily  accompanied  by  a 
sensation  of  crepitus,  however  carefully  the  manipulation  may  be 


248  SCIENCE  ANT>  ART  OF  SURGERY. 

conducted ;  although  it  is  almost  invariably  present  and  can 
generally  be  detected  without  difficulty.  The  only  symptom  sim- 
ulating it  in  luxations  is  what  has  been  termed  moist  crepitus, 
which  consists  in  a  kind  of  rasping  or  friction  sound,  sometimes 
observed  on  the  second  or  third  day  after  dislocation,  produced, 
undoubtedly,  in  consequence  of  fibrinous  effusions. 

3 1  The  facility  of  reduction,  as  observed  in  ordinary  cases 
of  fracture,  affords  another  valuable  symptom  by  which  the  two 
affections  can  be  distinguished.  While  in  fracture,  simple  exten- 
sion and  counter-extension,  exerted  in  the  line  of  the  axis  of  the 
limb,  sufficient  to  make  it  assume  its  normal  length,  will  ordinarily 
place  the  parts  in  perfect  co-aptation  ;  it  will  be  found,  on  the  con- 
trary, that  in  dislocation  the  dislodged  bone  is  not  so  readily 
reduced,  while  its  replacement  is  generally  accompanied  by  a  distinct 
snapping  noise,  as  the  articular  surfaces  assume  their  normal  posi- 
tion, which  is  never  observed  incases  of  fracture.  In  dislocation, 
also,  the  action  of  the  structures  surrounding  the  joint  is  sufficient  to 
hold  the  bones  in  their  normal  position,  while  in  fracture  there  is 
an  immediate  return  of  all  the  'previous  symptoms  so  soon  as  the 
extension  and  counter- extension  are  discontinued. 

Prognosis. — In  cases  of  ordinary  dislocation,  especially  if 
attended  to  early,  a  favorable  prognosis  can  usually  be  given ; 
whereas,  on  the  other  hand,  if  the  case  be  badly  treated,  neglected, 
or  complicated  with  fracture,  or  serious  injury  of  the  adjacent  tex- 
tures, violent  arthritis,  may  ensue,  accompanied  by  constitutional 
and  local  disturbance,  sufficient  to  endanger  not  only  the  limb, 
but  even  the  life  of  the  patient.  Luxations  of  the  orbicular  joints, 
though  commonly  more  difficult  of  reduction  than  the  ginglymoid, 
retain  their  capability  of  replacement  much  longer  than  the  latter, 
and  are  less  frequently  attended  by  unfavorable  results.  A  dis- 
location of  the  shoulder,  for  example,  may  continue  for  several 
months,  and  still  be  restored  to  its  original  position,  and  the  func- 
tion of  the  articulation  regained,  while  the  elbow,  or  other  gin- 
glymoid joints  will  become  irreducible  in  a  few  weeks,  and  hence 
are  comparatively  useless. 

Pathology. — A  careful  dissection  of  a  recently  luxated  joint, 
occasioned  by  mechanical  force,  reveals  the  capsular  ligaments 
more  or  less  torn,  with  contusion,  stretching,  and  laceration  of 
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the  muscles,  ligaments,  nerves  and  arteries,  while  the  extremity 
of  the  bone  will  be  found  removed  to  a  greater  or  less  distance 
from  its  socket  and  resting  upon  some  of  the  soft  structures  or 
adjacent  bone.  The  socket  will  generally  be  occupied  by  blood 
effused  from  the  lacerated  vessels,  which  may  be  either  in  a  fluid 
state  or  partially  coagulated. 

In  cases  of  dislocation  resulting  from  muscular  action,  the  lig- 
aments are  only  slightly  torn,  and  it  is  probable  that  in  some  cases 
no  rupture  whatever  occurs,  though  more  or  less  contusion  and 
lengthening  of  these  structures  must  necessarily  be  present  in  every 
instance. 

Provided  the  dislocation  remains  unreduced,  inflammatory  action 
results  with  effusion  of  plastic  matter,  gluing  the  neighboring  tis- 
sues together,  while  the  cavity  of  the  socket  becomes  filled  with 
a  fibrous  or  bony  deposit,  which  completely  obliterates,  eventually, 
this  portion  of  the  joint.  Not  unfrequently  the  effused  lymph  con- 
tracts strong  and  extensive  adhesions  to  the  bone,  including 
important  nerves  and  blood  vessels,  in  which  event  attempts  at 
reduction  may  be  attended  with  severe  laceration  of  an  artery, 
and  aneurism  or  death  from  hemorrhage  ensue  in  consequence. 
Important  changes  also  gradually  supervene  in  the  immediate 
vicinity  of  the  head  of  the  bone  ;  the  hard  or  soft  textures  upon 
which  it  rests  in  its  new  position  become  in  a  measure  absorbed 
by  continued  pressure,  while  subsequently  an  osseous  deposit 
occurs  around  the  head  of  the  bone,  forming  a  new  articulating 
cavity.  The  margins  of  the  new  socket  formed  by  thickened  and 
condensed  fibrous  tissue,  are  more  or  less  firmly  attached  to  the  neck 
or  shaft  of  the  bone,  and  the  whole  surf  ace  is  lubricated  with  syno- 
vial fluid.  In  consequence,  however,  of  the  continued  inactivity 
of  the  limb,  the  muscles  gradually  become  atrophied,  and  in 
some  instances  their  function  is  completely  destroyed. 

Treatment. — The  first  indication  to  be  complied  with  is,  the 
immediate  reduction  of  the  luxated  bone ;  secondly ,  to  retain  it 
in  position  and  at  perfect  rest,  until  the  injured  structures  are 
repaired;  thirdly,  to  combat  inflammatory  action,  and  lastly,  to 
restore  the  functions  of  the  joint. 

1.  Reduction  consists  in  restoring  the  dislocated  bone  to  its 
natural  relations  ;  and  hence  the  obstacles  to  be  surmounted  are,, 
17— vol.  n. 
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first,  to  engage  the  surgeon's  attention  in  determining  the  means 
best  adapted  to  accomplish  this  result.  Of  the  causes  opposing 
the  ready  and  immediate  reduction  of  dislocations,  the  resist- 
ance offered  by  the  spasmodic  action  of  the  muscles  connected 
with  the  displaced  bone,  is  not  always,  as  formerly  supposed,  the 
chief  agent  in  preventing  the  restoration  of  the  displaced  bone  to 
its  natural  position,  though  commonly  this  is  undoubtedly  the  case. 
The  barriers  interposed  in  consequence  of  osseous  prominences, 
and  the  frequent  entanglement  of  the  head  of  the  bone  among  the 
surrounding  muscles  and  tendons,  must  necessarily,  in  many  cases, 
offer  a  serious  embarrassment  to  the  efforts  of  the  surgeon  ;  while, 
in  particular  instances,  the  reduction  is  not  only  impeded,  but 
wholly  prevented  by  the  resistance  afforded  by  the  capsular  liga- 
ment, the  rent  made  through  it  by  the  passage  of  the  head  of  the 
bone  being  almost  entirely  closed,  by  contraction  of  the  edges  of 
the  aperture  around  the  neck,  in  consequence  of  which  the  head 
is  unable  to  re-enter  the  capsule. 

The  means  commonly  employed  for  overcoming  these  and  what- 
ever other  obstacles  that  may  exist,  include  extension  and  coun- 
ter'- extension ,  pressure,  rotation,  and  circumduction,  aided, 
if  necessary,  by  the  administration  of  agents  to  produce  relaxa- 
tion of  the  system.  In  order,  however,  that  manipulation  or 
the  application  of  mechanical  contrivances  may  prove  effectual,  it 
becomes  a  matter  of  the  first  consequence  that  the  surgeon  thor- 
oughly acquaints  himself  with  the  exact  relation  which  the  displaced 
bone  sustains  to  the  neighboring  structures,  and  to  understand 
what  muscles  and  ligaments  antagonize  the  reduction.  This  will, 
of  course,  demand  a  ready  knowledge  of  anatomy,  physiognomy 
of  the  joint,  and  a  perfect  familiarity  with  the  functions  of  the 
individual  structures  influencing  the  various  movements  of  which 
the  articulation  is  capable. 

Extension  consists  in  the  application  of  force  to  overcome  the 
contraction  of  the  muscles,  while  counter-extension  is  the  oppos- 
ing force  preventing  the  yielding  of  the  entire  limb  or  body. 
These  means  may  be  exerted  by  the  use  of  pulleys,  napkins, 
sheets,  or  by  the  hands  of  the  surgeon  and  assistants.  In 
all  cases  the  extending  power  should  be  exerted  slowly  and  con- 
tinuously, as  otherwise  the  spasmodic  action  of  the  muscles  ifl 
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increased,  while  there  is  also  danger  of  creating  other  mischief. 
Moreover,  the  extension  should  be  made  in  the  line  of  the  dislo- 
cated bone,  its  axis  being  gradually  changed  as  the  bone  assumes 
its  normal  position. 

Formerly  this  method  of  extension  and  counter- extension  was 
employed  most  heroically,  aided  by  bleeding  ad  deliquium,  and 
the  free  administration  of  antimony,  tartar  emetic,  opium,  etc. 
Among  the  recent  improvements  in  practical  surgery,  however, 
not  the  least  worthy  of  notice,  is  the  application  of  scientific  and 
intelligent  manipulation  in  the  reduction  of  luxations,  by  which 
rotation  and  circumduction,  aided  by  gentle  pressure,  will 
almost  invariably  accomplish  what  great  force  has  frequently 
failed  to  effect. 

The  facility  of  reduction  will,  in  all  cases,  be  materially  increased 
by  successfully  diverting  the  patient's  attention  at  the  moment 
of  making  an  effort  to  effect  the  restoration  of  the  bone.  This 
can  usually  be  done  by  conversation,  or  by  some  sudden  exclam- 
ation, or  unexpected  news.  In  the  event,  however,  of  the  contin- 
uation of  spasmodic  action,  it  may  become  advisable  to  employ 
an  anaesthetic.  By  this  auxiliary  measure  every  voluntary  mus- 
cle may  be  perfectly  relaxed,  while  the  patient  is,  at  the  same 
time,  exempt  from  the  pain  which  might  otherwise  be  unavoidable. 
Ether  and  chloroform,  mixed  in  the  relative  proportions  before 
given,  and  administered  in  the  manner  described  on  page  138, 
vol.  1,  will  be  found  the  most  reliable  and  effective  agent,  and 
should  never  be  neglected  in  cases  long  resisting  the  efforts  of 
the  surgeon. 

2.  In  order  to  fulfill  the  second  indication,  it  will  be  necessary 
to  prevent  all  motion  of  the  injured  joint,  as  the  additional  irrita- 
tion which  would  otherwise  be  induced,  could  not  fail  to  increase 
the  inflammation  of  the  contused  and  lacerated  structures,  and 
thus  impede  the  healing-  process.  To  accomplish  this,  if  the  injury 
be  situated  in  the  lower  extremity,  the  patient  should  be  placed  in 
an  easy  or  reclining  position,  and  the  necessary  bandages  and 
splints  applied  to  keep  the  bone  in  place.  If,  on  the  contrary, 
one  of  the  upper  extremities  be  affected,  the  limb  should  be  sup- 
ported by  a  sling,  having  appropriate  bandages  previously  applied, 
and  the  patient  be  permitted  to  walk  about. 
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3.  The  inflammatory  action  is  to  be  combatted  by  the  use  of 
water  dressings,  which  should  be  medicated  with  Arnica,  Ruta 
grav.  or  Rhus  radicans,  and,  if  the  injury  be  severe,  should  be 
applied  warm  for  the  first  forty-eight  hours,  the  same  remedy 
being  administered  internally.  Aconite  will  be  appropriate  in 
every  case  where  there  exists  marked  febrile  reaction. 

Rhus  tox.  or  Ruta  grav.  should  be  exhibited,  provided  there 
be  evidence  of  injury  sustained  by  the  tendons. 

4,  To  restore  the  functions  of  the  joint,  and  thus  prevent  the 
occurrence  of  anchylosis,  requires  that  passive  motion  be  insti- 
tuted so  soon  as  the  inflammation  is  subdued.  It  should  be 
practiced  gently,  though  perseveringly,  at  first,  once  or  twice  per 
day,  and  afterwards  more  frequently  until  the  motions  of  the  joint 
can  be  performed  voluntarily.  The  absorption  of  the  fluids  effused 
into  the  cellular  tissue,  may  be  promoted  by  the  cold  douche,  fric- 
tion with  the  dry  hand,  electro-galvanism,  and  attention  to  the 
general  health,  and  by  the  internal  use  of  Apis,  Ars.,  Bry., 
Rhus,  Hellebore,  Iodine  and  Merc.  Ruta  grav.  or  Meze- 
reum.  may  be  preferred  where  the  periosteum  is  injured,  or  the 
ligaments  of  the  joint  have  suffered  in  consequence  of  the  injury. 

In  the  future  conduct  of  the  case,  such  remedies  will  be  required 
as  existing  circumstances  demand,  and  which  will  be  found  in 
connection  with  the  general  principles  of  surgery,  vol.  1,  subject, 
Inflammation  and  its  Treatment. 

Compound  Dislocation  is  a  dangerous  complication  in  con- 
sequence of  the  synovial  inflammation,  ulceration  of  cartilage  and 
violent  constitutional  disturbance  with  which  it  is  liable  to  be  fol- 
lowed. The  question  of  amputation  will  depend  on  precisely 
the  same  contingencies  as  in  compound  fracture,  viz :  old  age, 
shattered  constitution,  communition  of  the  bone;  extensive  bruis- 
ing or  laceration  of  the  integuments,  so  that  the  wound  cannot 
be  closed;  laceration  of  large  vessels,  etc.  To  save  the  limb, 
the  dislocation  must  be  reduced ;  if  the  end  of  the  bone  protrude 
through  the  skin,  and  reduction  is  rendered  impossible,  the  aper- 
ture should  be  slightly  enlarged,  or  the  end  of  the  bone  sawed  off, 
so  as  to  effect  reduction ;  the  wound  must  then  be  closed  and  cov- 
ered with  a  soft  compress  saturated  with  a  lotion  of  Hypericum, 
Ruta  or   Calend. ,  according  to  the  nature  of  the  tissues  most 
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involved  in  the  injury.    In  all  essentials  the   case  should  be 
treated  as  a  wounded  or  injured  joint. 

Dislocation  and  Fracture. — In  a  case  involving  both  of 
these  injuries,  it  is  recommended  that  the  fractured  bone  be  first 
well  secured  in  bandages  and  splints,  and  the  dislocation  be 
reduced  immediately  afterwards.  If  the  dislocation  is  not  attended 
to  until  after  the  fracture  has  united,  it  may  become  exceedingly 
difficult,  and  perhaps  impossible  to  reduce  it  after  the  lapse  of 
time.  Again,  in  the  attempt  at  reduction  afterwards,  the  bone 
may  be  broken,  and  thus  seriously  jeopardize  the  success  of  the 
case. 


CHAPTER  II. 

DISLOCATION  OF  THE  BONES  OF  THE  HEAD  AND  TRUNK . 


SECTION  I. 

DISLOCATION    OF    THB   JAW. 

Dislocation  of  the  Inferior  Maxilla  is  termed  complete 
when  both  condyles  of  the  jaw  are  thrown  from  their  socket — par- 
tial, when  only  one  is  displaced.  The  former  is  far  more  frequent 
than  the  latter,  and  may  occur  in  consequence  of  external  violence 
applied  to  the  chin,  or  from  the  spasmodic  action  of  the  depressor 
muscles  in  yawning,  laughing,  or  vomiting.  The  accident  has  also 
been  occasioned  by  attempts  to  introduce  some  foreign  body  into 
the  mouth,  by  the  strain  exerted  in  the  extraction  of  a  tooth,  and  by 
convulsions.  It  is  commonly  met  with  between  the  twentieth  and 
thirtieth  years  of  life,  and  is  found  to  occur  more  frequently  in 
women  then  in  men,  the  proportion  being  as  two  to  one. 
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Anatomical  Relations, — The  temp oro- maxillary  articulation 
is  formed  by  the  condyloid  process  of  the  inferior  maxilla  and  the 
glenoid  fossa  of  the  temporal  bone.  It  is  strengthened  and  held 
in  position  by  the  capsular,  internal  and  external  lateral  and 
stylo -maxillary  ligaments,  while  the  joint  surface  of  each 
condyle  moves  upon  an  intra- articular  cartilage  which  divides 
the  articulation  into  two  cavities,  each  lined  by  synovial  membrane. 
The  articular  eminence  lies  immediately  in  front  of  the  glenoid 
cavity  and  at  the  root  of  the  zygomatic  arch.  The  muscles 
employed  in  drawing  the  jaw  upwards  include  the  temporal,  mas- 
seter,  and  internal  pterygoid  ;  while  it  is  drawn  downwards  by 
the  action  of  the  digastricus,  mylo-hyoideus,  and  genio  hyoglossus ; 
forwards  by  a  few  fibres  of  the  masseter  and  by  the  external  ptery- 
goid ;  and  laterally  by  the  action  of  the  external  and  internal 
pterygoid  muscles. 

Pathology. — The  mouth  being  widely  open,  the  condyle  rest- 
ing upon  the  summit  of  the  articjilar  eminence,  it  will  be  easy  to 
understand  how  the  action  of  the  external  pterygoid  and  masseter 
muscles,  aided  by  stretching  and  laceration  of  the  ligaments,  may 
draw  the  condyles  forward  into  the  zygomatic  fossa,  with  the  cor- 
onoid  process  resting  against  the  back  of  the  superior  maxilla,  or 
in  contact  with  the  malar  bone  at  the  point  of  its  junction  with 
the  superior  maxilla.  The  chin  remains  directed  towards  the 
chest,  the  depressor  muscles  being  relaxed,  while  the  temporal, 
principal  portion  of  the  masseter  and  internal  pterygoid,  are  put 
upon  the  stretch,  and  perhaps  lacerated  to  a  greater  or  less  extent. 

Symptoms. — In  complete  dislocation  the  mouth  is  held  wide 
open,  the  patient  being  unable  to  close  it  by  any  efforts  of  his 
own ;  the  chin  is  depressed  and  thrust  forward,  permitting  the 
lower  line  of  teeth  to  project  considerably  beyond  the  upper  ; 
deglutition  and  speech  are  impaired ;  the  saliva  is  increased  in 
quantity  and  dribbles  from  the  mouth  involuntarily.  A  depres- 
sion will  also  be  found  to  exist  between  the  auditory  canal  and 
the  posterior  margin  of  the  condyle ;  the  condyle  can  be  felt  under 
the  zygomatic  fossa,  while  ordinarily  the  patient  suffers  consider- 
able pain,  in  consequence  of  the  pressure  exerted  upon  the  tem- 
poral nerves.  In  general,  however,  the  appearance  of  the  patient 
is  so  characteristic  as  to  render  the  true  nature  of  the  difficulty 
plainly  apparent. 
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In  partial  dislocation,  the  FiS-  25&- 

month  will  be  less  widely  open 
than  in  complete  luxation, 
while  the  jaw  will  be  twisted 
towards  the  opposite  side ; 
the  iaw  will  be  more  or  less'' 
immovable ;  the  teeth  some- 
what advanced,  while  the 
condyloid  process  can  be  ( 
readily  felt  in  front  of  the 
articular  eminence. 

Prognosis.— Provided  the  dislocation  remain  unreduced,  the 
function  of  the  jaw,  ordinarily,  becomes  in  a  great  measure  gradu- 
ally restored.  The  lines  of  the  teeth  gradually  approach  each  other, 
and  the  movements  peculiar  to  articulation  are  eventually  executed 
with  a  great  degree  of  facility.  Speech,  deglutition,  and  mastication 
are  thus  restored,  and  the  saliva  becomes  diminished  in  quantity 
and  ceases  to  escape  from  the  mouth. 

In  case  reduction  of  the  jaw  be  accomplished  soon  after  the 
accident,  the  prognosis  is  rarely  unfavorable,  the  use  of  the  jaw 
being  commonly  regained  in  the  course  of  two  or  three  weeks. 

Reduction. — In  effecting  the  reduction  of  a  complete  luxation 
of  the  jaw,  the  patient  should  be  seated  on  a  low  stool,  or  on  the  floor, 
having  his  head  supported  by  an  assistant.  The  surgeon  stand- 
ing in  front,  introduces  his  thumbs,  protected  by  a  handkerchief 
or  napkin,  into  the  mouth  as  far  as  possible,  upon  the  molars,  the 
fingers  of  each  hand  being  placed  under  the  chin  and  base  of  the 
jaw.  Pressure  is  now  exerted  with  the  thumbs  in  order  to  depress 
the  condyles  by  overcoming  the  contraction  especially  of  the  mas- 
seter  and  temporal  muscles,  while  the  chin  is  at  the  same  time  ele- 
vated, by  the  fingers.  The  return  of  the  condyles  will  usually  be 
accompanied  by  an  audible  snap.  So  soon,  however,  as  the  bone 
is  about  to  slip  into  position  the  thumbs  should  be  suddenly  drawn 
from  the  teeth  and  placed  upon  the  gums,  to  prevent  their  being 
injured  by  the  spasmodic  closure  of  the  jaws. 

Instead  of  using  the  thumbs  as  a  fulcrum,  a  couple  of  pieces 
of  cork,  or  soft  wood,  may  be  placed  as  far  back  as  possible  on 
the  grinders,  the  chin  being  then  pressed  upwards,  by  which  means 
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the  coronoid  process  becomes  lifted  from  the  zygomatic  fossa  and 
drawn  into  its  natural  socket  by  the  action  of  the  muscles. 

Provided,  however,  these  means  fail,  a  very  effectual  expedient 
consists  in  reducing  one  side  at  a  time,  taking  care  that  the  side  first 
replaced  be  not  reluxated  by  the  attempts  to  reduce  the  other  side. 
In  all  cases  the  operation  will  be  greatly  simplified  by  resorting 
to  anaesthesia,  which  should  not  be  omitted  in  any  instance  pre- 
senting the  least  difficulty. 

In  the  partial,  or  unilateral  dislocation  of  the  bone,  the  reduc- 
tion is  accomplished  in  a  similar  manner  to  that  described  for  the 
complete  form,  with  the  exception  that  only  one  thumb  is  placed 
in  the  mouth  instead  of  both. 

After-treatment. — It  will  be  prudent  in  all  cases  to  support 
the  jaw,  for  at  least  one  week,  by  the  use  of  a  four-tailed  band- 
age, passed  around  the  chin  and  secured  at  the  top  of  the  head 
and  behind  the  neck,  as  the  dislocation  is  particularly  liable  to 
occur  from  very  slight  causes. 

Fig.  260.  Fig.   260  represents  the  dislocation 

held  in  situ  by  Barton's  bandage  for  the 
jaw,  which  is  an  excellent  retentive 
bandage  for  this  purpose.  The  food, 
for  some  weeks,  should  be  such  as  will 
not  require  mastication.  Passive  mo- 
tion, however,  should  not  be  neglected, 
after  the  first  ten  or  twelve  days,  while 
the  tone  of  the  stretched  and  lacerated 
ligaments  will  be  promoted  by  the  admin- 
istration of  Rhus  tox.  or  Ruta  grav. 
internally,  and  externally  applied  by  friction  or  by  the  use  of  com- 
presses, retained  upon  the  injured  part  by  means  of  the  roller. 
Sub-Luxation. — Sub-luxation  of  the  jaw  is  occasionally  met 
with,  and  consists  in  a  slipping  of  the  condyles  from  the  intra- 
articular cartilage.  It  is  mostly  met  with  in  women  of  a  weak 
and  delicate  habit  of  body,  and  in  persons  of  a  strumous  diathe- 
sis. The  predisposing  causes  are  relaxation  of  the  ligaments  and 
muscles  about  the  joint,  while  the  accident  generally  occurs  in  con- 
sequence of  yawning,  vomiting,  or  biting  hard  substances. 
It  is  generally  attended  by  considerable  pain,  a  crackling  noise 
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in  the  articulations,  and  impairment  of  the  motions  of  the  jaw, 
while  the  chin  is  slightly  inclined  to  the  opposite  side.  The 
reduction  is  frequently  accomplished  spontaneously,  though  in 
case  this  does  not  occur,  drawing  the  jaw  somewhat  forwards  and 
downwards  will  readily  effect  the  replacement. 

Treatment. — Rhus  tox.,  Ruta  grav.  and  Staphysagriay 
given  according  to  the  particular  indications  in  each  case,  will 
generally  effect  a  cure  if  persisted  in  for  a  sufficient  length  of 
time.  I  have  found  Staphysagriay  in  a  case  treated  recently,  to 
effect  most  excellent  results. 

In  sub-luxations  occurring  in  strumous  constitutiona,  much  ben- 
efit will  be  derived  by  the  employment  of  those  agents  which  assist 
in  giving  tone  to  and  building  up  the  impaired  organism — the 
most  important  of  which  are  Calcarea,  Iodine,  Phosphorus  and 
Sulphur. 

Congenital  Dislocation  of  the  condyle  of  the  lower  jaw  is 
an  exceedingly  rare  condition,  which  has  been  brought  before  the 
profession  through  Dr.  Smith.  It  is  known  by  a  singular  distor- 
tion of  countenance.  The  osseous  and  muscular  structures  are 
atrophied  on  the  dislocated  side,  the  teeth  of  the  upper  jaw  pro- 
ject beyond  those  of  the  lower,  the  mouth  can  be  closed,  speech  is 
perfect,  and  no  dribbling  of  saliva,  as  is  seen  in  the  cases  of  acci- 
dental dislocations. 

Treatment. — The  treatment  must  be  directed  to  strengthening 
the  general  system  by  all  those  agents  which  tend  to  invigorate 
the  constitution  and  give  tone  to  the  depressed  functions. 


SECTION  II. 

DISLOCATIONS  OF  THE  BONES  OF  THE  TRUNK. 

§  1.— DISLOCATIONS  OF  THE  VERTEBRAE. 

Luxation  in  any  part  of  the  spinal  column  is  an  exceedingly  rare 
accident,  and  almost  invariably  fatal  in  consequence  of  the  pres- 
sure exerted  upon  the  cord,  or  from  inflammation  of  the  cord  and 
its  membranes  resulting  from  the  injury  sustained.  Some  very 
distinguished  surgeons,  as  Delpech  and  Abernethy,  denied  the 
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possibility  of  a  dislocation  in  any  part  of  the  spine  without  the 
simultaneous  occurrence  of  fracture.  Gross,  however,  relates  a 
case  coming  under  his  own  observation,  in  which  a  dislocation  of 
the  sixth  and  seventh  cervical  vertebrae  occurred  independent  of 
fracture,  as  shown  by  a  careful  dissection.  Other  cases  are  also 
recorded.  Still  the  instances  are  undoubtedly  rare  in  which  the 
accident  is  not  complicated  with  fracture,  owing  to  the  limited 
motion  of  the  vertebrae  and  the  firmness  with  which  they  are  bound 
together  by  strong  ligaments. 

Symptoms. — There  are  evident  symptoms  of  the  compression 
of  the  spinal  cord,  evinced  by  paralysis  of  the  lower  extremities, 
and  other  portions  of  the  body  receiving  nervous  branches  from 
below  the  seat  of  injury.  When  the  lesion  occurs  above  the  origin 
of  the  phrenic  nerve,  death  necessarily  ensues  from  suspension  of 
respiration.  An  unnatural  projection  will  also  be  detected  at  the 
point  of  injury,  the  distortion  being  attended  with  severe  pain, 
especially  upon  motion. 

Diagnosis. — The  diagnosis  is  commonly  very  obscure  ;  still, 
the  absence  or  presence  of  crepitus  will  aid  somewhat  in 
determining  the  true  nature  of  the  accident,  while  the  peculiar 
rigidity  observed  in  dislocation,  without  the  existence  of:  crepita- 
tion, will  usually  suffice  to  distinguish  it  from  fracture. 

Prognosis. — The  prognosis,  as  already  stated,  is  always  very 
unfavorable,  the  danger  to  life  increasing  in  proportion  as  the  seat 
of  injury  approaches  the  upper  extremity  of  the  spine. 

Treatment. — As  a  general  rule,  very  little  is  to  be  done.  In 
some  cases,  especially  if  the  luxation  occur  in  the  cervical  region, 
moderate  extension  and  counter-extension  may  be  employed  with 
favorable  effect.  All  manipulation,  however,  is  liable  to  produce 
sudden  death,  and  in  those  instances  where  the  diagnosis  is  doubt- 
ful, and  the  character  of  the  symptoms  indicate  that  the  patient 
is  in  no  immediate  danger,  time,  with  judicious  management  in 
combatting  the  inflammatory  action  likely  to  arise,  with  such  rem- 
edies as  the  conditions  demand,  will  often  accomplish  more  than 
active  interference. 

But  in  those  cases  in  which  life  is  in  imminent  peril,  an 
opposite  course  of  treatment  is  to  be  advised,  as  decisive  and  judi- 
cious measures  are  the  only  recourse  at  command  for  the  relief  of 
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the  patient.     A  number  of  cases  are  recorded  in  which  manipula- 
tion has  resulted  in  successful  reduction. 

§  2.— DISLOCATIONS  OP  THE  RIBS. 

Dislocation  of  the  heads  of  the  ribs  from  the  vertebrae  is  an 
accident  of  exceedingly  rare  occurrence,  and  is,  by  some  surgeons, 
accounted  wholly  impossible.  A  few  instances  of  this  kind,  how- 
ever, are  on  record,  sustained  by  authority  so  good  as  to  merit 
credence.  It  will  be  almost  invariably  associated  with  fracture 
of  the  ribs,  or  of  the  ribs  and  spine,  and  will  quite  as  often  prove 
fatal. 

Treatment. — The  constitutional  symptoms  produced  by  the 
occurrence  of  violence  sufficiently  great  to  effect  such  an  accident, 
will  first  require  the  surgeon's  attention,  while  direct  interference 
must,  from  the  nature  of  the  case,  prove  entirely  futile.  Perfect 
rest  and  the  judicious  administration  of  constitutional  remedies 
will,  therefore,  comprehend  the  treatment  to  be  employed. 

Dislocation  of  the  sternal  extremity  of  the  ribs  does  not 
often  occur,  though  it  is  far  more  frequent  than  the  former  acci- 
dent, and  usually  creates  a  well-marked  deformity.  This  is  espe- 
cially the  case  when  the  cartilages  of  both  sides  are  displaced. 
The  injury  commonly  results  from  external  violence,  though  cases 
are  reported  in  which  it  was  due  to  muscular  action  alone. 

Treatment. — Great  care  is  required  to  combat,  successfully, 
the  inflammation  likely  to  arise  in  consequence  of  injury  sustained 
by  the  surrounding  soft  parts.  To  this  end  the  general  measures 
already  prescribed  for  the  prevention  and  arrest  of  inflammatory 
action  are  to  be  applied.  Reduction  of  the  displaced  bone  can 
usually  be  readily  accomplished  by  pressure,  after  which  compres- 
ses and  the  spiral  bandage  of  the  chest  should  be  applied  for  its 
retention  ;  or,  it  may  be  facilitated  by  bending  the  trunk  back- 
ward, or  by  directing  the  patient  to  make  a  full  inspiration. 
To  maintain  the  reduction,  Sir  Astley  Cooper  directs  that  a  "long 
piece  of  wetted  paste-board  should  be  placed  in  the  direction  of 
three  of  the  ribs  and  their  cartilages,  the  injured  rib  being  in  the 
center ;  this  dries  upon  the  chest,  takes  the  exact  form  of  the 
parts,  prevents  motion  and  affords  the  same  support  as  a  splint 
upon  a  fractured  limb.    A  flannel  roller  is  to  be  applied  over 


260  SCIENCE  AND  AKT  OF  StJRGEBY. 

this  splint."  Instead  of  the  paste-board,  a  splint  made  of  either 
felt  or  gutta  percha,  moulded  to  the  parts  so  as  to  be  completely 
adapted  to  the  contour  of  the  chest  has  effected  good  results. 
Medicated  lotions  of  Ruta  grav.,  Rhus  rad.  or  Jlrnica  may 
be  applied  constantly  to  the  injured  part,  for  the  purpose  of 
keeping  down  inflammatory  action,  and  to  assist  in  restoring  the 
part,  as  far  as  possible,  to  its  normal  condition. 

§  3.— DISLOCATIONS  OP  THE  CLAVICLE. 

Hamilton  writes* :  "  Of  twenty- three  dislocations  of  the  clav- 
icle observed  by  me,  five  belonged  to  the  sternal  end  and  eighteen 
to  the  acromial.  Of  those  belonging  to  the  sternal  end,  four 
were  dislocations  forwards,  and  one  was  a  dislocation  upwards. 
Of  the  acromial  dislocations,  the  whole  were  dislocations  upwards, 
or  upwards  and  outwards."  Luxations  of  this  bone,  however, 
are  exceedingly  rare,  as  compared  with  the  fractures  likely  to 
occur,  the  proportion  undoubtedly  being  as  ten  of  the  latter  to 
one  of  the  former.  This  difference  results  from  the  exposed  posi- 
tion occupied  by  the  bone,  to  the  shortness  and  remarkable 
strength  of  the  ligaments  attached  to  it,  and  to  the  circumstance 
that  the  violence  is  commonly  applied  in  the  line  of  the  axis  of 
the  bone  which  causes  it  to  give  way  in  its  continuity  rather  than 
to  become  luxated. 

1.  The  sternal  end  may  be  displaced  in  three  directions, 
forwards ,  backwards  &niupwards7  and  commonly  results  from 
falls  upon  the  elbow,  or  from  direct  violence  applied  at  the  shoul- 
der. In  dislocation  for  war  ds,  the  head  of  the  clavicle  can  gen- 
erally be  felt  as  a  distinct  prominence  in  front  of  the  sternum ; 
the  motions  of  the  arm  will  be  greatly  impaired,  and  accompanied 
with  acute  pain  at  the  seat  of  injury.  The  corresponding  shoulder 
will  be  depressed,  and  falls  a  little  forwards  ;  the  pectoral  space 
becomes  shortened ;  the  head  inclines  to  one  side ;  while  the 
sterno-cleido-mastoid  muscle  presents  a  sharp  and  well-marked 
outline.  This  variety  of  luxation  will  be  further  evident  by  the 
motion  communicated  to  the  dislocated  end  of  the  bone,  by  mov- 
ing the  shoulder  upwards  and  downwards.    In  dislocation,  the 

*  Hamilton  on  Dislocations  and  Fractures,  Op.  cU.  p.  506. 
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clavicle  retains  its  normal  length,  -whereas  in  fracture  it  is  consid- 
erably shortened.     It  is  the  most  frequent  form  of  dislocation. 

Pathology. — The  capsular  ligament,  together  with  the  anterior 
and  posterior  sterno-clavicular  ligaments  become  ruptured,  while 
the  rhomboid  and  intra-articular  ligaments  are  more  or  less 
stretched  and  lacerated.  The  clavicular-fasciculus  of  the  sterno- 
mastoid  muscle  is  carried  along  with  the  end  of  the  bone  to  which 
it  is  attached,  and  the  intra-articular  cartilage  may  or  may  not  be 
displaced.  Richmond  reports  a  case  in  which  the  end  of  the  bone 
was  thrown  below  the  top  of  the  sternum  at  least  three  inches. 

Reduction. — The  reduction  of  this  dislocation  is  rarely 
attended  with  difficulty,  though  a  perfect  retention  is  very  seldom, 
if  ever,  maintained.  The  facility,  however,  with  which  the  move- 
ments of  the  shoulder  are  regained,  notwithstanding  the  unnatural 
position  of  the  bone,  render  it  a  matter  of  no  great  moment,  far- 
ther than  the  deformity  is  concerned,  whether  the  efforts  of  the 
surgeon  prove  successful  or  not  in  keeping  the  bone  in  place. 
And,  indeed,  it  is  a  question,  whether  the  extreme  quiet  and 
long  confinement  required  for  the  restoration  of  the  torn  ligaments 
will  not  ordinarily  produce  more  serious  consequences  than  will 
result  from  leaving  the  bone  in  its  new  position. 

The  reduction,  however,  may  be  effected  by  placing  the  knee 
upon  the  spine  and  drawing  the  shoulders  backwards,  or  by  using 
the  humerus  as  a  lever,  in  the  following  manner :  Place  one  hand, 
clinched,  in  the  axilla,  grasping  the  elbow  with  the  other,  which 
is  to  be  raised,  thus  causing  the  head  of  the  humerus  to  press 
against  the  clavicle  and  scapula.  The  shoulder  should  now  be 
carried  upwards  and  forwards,  and  the  forearm  placed  across 
the  chest,  allowing  the  hand  to  rest  on  the  clavicle  of  the  unin- 
jured side.  A  wedge-shaped  pad,  with  its  base  directed  upwards, 
is  now  to  be  placed  in  the  axilla,  and  a  square  compress  laid  upon 
the  head  of  the  luxated  bone,  and  retained  by  a  roller.  The  limb 
must  then  be  firmly  secured  to  the  side  and  front  of  the  chest,  and 
retained  in  this  position  for  at  least  two  months. 

Dislocation  of  the  sternal  end  of  the  clavicle  backwards. 
— In  dislocation  backwards,  a  cavity  can  be  readily  detected 
in  the  natural  situation  occupied  by  the  head  of  the  bone,  the 
extremity  of  the  clavicle  can  be  felt  behind   the  summit  of  the 
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sternum,  and  the  head  is  inclined  to  the  opposite  side.  There 
will  also  be  a  shortening  of  the  pectoral  space,  an  elevation  of 
the  shoulder,  and  inability  to  use  the  arm,  while  more  or  less  dys- 
pnoea, difficulty  of  deglutition,  and  cerebral  congestion  will  exist 
in  consequence  of  the  pressure  exerted  upon  the  trachea,  oesopha- 
gus, and  blood  vessels,  and  a  partial  arrest  of  circulation  in  the 
arm  from  pressure  upon  the  subclavian  artery. 

Pathology. — The  ligaments  are  completely  ruptured,  and  the 
sternal  attachments  of  the  cleido-mastoid  muscle  are  in  a  great 
measure  severed. 

Reduction. —The  same  principle  is  applicable  here  that  was 
stated  in  the  treatment  of  dislocation  forwards,  the  shoulder  being 
earned  upwards,  outwards  and  backwards,  and  the  parts  retained 
in  this  position  by  laying  the  patient  on  his  back  upon  an  elevated 
pillow  or  cushion,  or  by  employing  a  figure- of -8  bandage,  with  a 
thick  compress  between  the  shoulders. 

Dislocation  upwards  is  exceedingly  rare.  The  symptoms 
presented  are  a  depression  of  the  shoulder  forwards  and  down- 
wards, with  a  marked  interval  between  the  clavicle  and  the  cartil- 
age of  the  first  rib.  The  sterno-mastoid  is  put  upon  the  stretch, 
and  there  is  also  a  diminution  of  space  between  the  point  of  the 
shoulder  and  the  sternum,  while  the  head  of  the  bone  can  be  felt 
and  seen  in  front  of  the  trachea. 

Pathology. — The  ligaments  immediately  investing  the  joint 
are  ruptured,  so  that  the  clavicle  rises  from  its  socket  about  half  an 
inch,  and  is  found  riding  upon  the  top  of  the  sternum,  its  head 
being  placed  between  the  sternal  fasciculus  of  the  sterno-mastoid 
on  the  one  hand  and  the  sterno-hyoid  on  the  other. 

Reduction  is  readily  accomplished  by  carrying  the  shoulder 
away  from  the  chest,  as  before  directed,  backwards  and  upwards, 
pressure  being  made  at  the  same  time  upon  the  head  of  the  bone. 
The  figure-of-8  bandage  should  be  used,  keeping  the  shoulder  well 
lifted  up  by  a  sling,  a  pad  being  placed  in  the  axilla.  The  ster- 
nal end  of  the  clavicle  is  to  be  held  downward  by  compresses 
and  bandage,  while  the  arm  is  to  be  kept  at  perfect  rest,  the  hand 
resting  on  the  sound  side,  and  either  Fox's  or  Dessault's  appa- 
ratus applied  to  the  parts. 

2.  Luxation  of  the  acromial  end  of  the  clavicle  occurs,  prin- 
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cipally,  in  two  directions — upwards  and  downwards  ;  while  a 
few  cases  only  are  recorded  in  which  the  end  of  the  bone  was 
thrown  under  the  coracoid  process.  They  are  due  to  mechanical 
force  acting  upon  the  shoulder,  or  in  its  immediate  vicinity. 

In  dislocation  upwards  of  the  acromial  end  of  the  clavicle, 
a  hard  and  distinct  tumor  is  formed  by  the  projection  of  the  bone, 
over  the  acromion  process,  or  upon  the  anterior  spine  of  the  scap- 
ula, which  readily  disappears,  however,  upon  elevating  the  shoul- 
der and  pressing  it  outwards.  The  arm  hangs  loosely  by  the  side ; 
the  shoulder  is  slightly  flattened,  the  clavicular  portion  of  the  tra- 
pezius is  put  upon  the  stretch,  the  head  inclined  towards  the  injured 
side ;  and  it  is  commonly  with  great  difficulty  and  pain  that  the 
hand  can  be  elevated  to  the  face.  A  digital  examination,  con- 
ducted by  passing  the  finger  along  the  spine  of  the  scapula  to 
the  extremity  of  the  acromion,  will  alone  be  quite  sufficient  to 
determine  the  existence  of  this  accident. 

Pathology. — There  is  complete  rupture  of  the  acromio-clav- 
icular  ligaments,  with  more  or  less  laceration  of  the  ligaments 
extending  from  the  clavicle  to  the  coracoid  process.  The  action 
of  the  trapezius  muscle  is  thus  enabled  to  draw  the  end  of  the 
clavicle  above  the  acromion,  which  it  overrides  to  the  extent  of 
one-half  to  three-quarters  or  an  inch. 

Reduction. — Frequently  the  reduction  of  the  bone  can  be 
effected  by  simply  pressing  upon  its  extremity  with  the  fingers, 
while  the  shoulder  is  carried  upwards  and  backwards.  In  other 
cases  it  may  be  necessary  to  place  a  thick  pad  in  the  axilla,  the 
base  directed  upwards,  using  the  arm  as  a  lever  in  the  reduction 
and  retention.  Drawing  the  shoulders  upwards  and  backwards, 
the  knee  acting  as  a  fulcrum,  and  being  placed  on  the  spine 
between  them  will  also  accomplish  a  replacement.  To  retain  the 
parts  in  their  normal  relative  position,  will  require  the  most  con- 
summate skill  of  the  surgeon,  and  notwithstanding  the  use  of  the 
most  approved  appliances,  he  will  oftentimes  fail.  As  good  treat- 
ment as  can  be  recommended,  however,  will  consist  in  placing  a 
compress  upon  the  upper  and  outward  end  of  the  clavicle,  and 
then  passing  a  strap  or  bandage  over  the  compress  and  under  the 
elbow,  having  the  forearm  at  nearly  a  right  angle  with  the  hume- 
rus and  well  secured  to  the  chest ;   or  the  parts  may  be  retained 
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in  position  by  the  use  of  Fox's,  Dessault's,  or  Mayor's  apparatus, 
ordinarily  used  for  the  treatment  of  fractures  of  the  clavicle.  Or, 
the  spica  of  the  shoulder,  described  in  vol.  1,  on  page  95,  may 
be  employed,  recollecting  first  to  apply  the  spiral  bandage  from 
the  fingers  to  the  axilla,  to  prevent  venous  congestion  of  the  arm. 

Dislocation  downwards  is  exceedingly  uncommon,  but  a  very 
few  cases  having  been  recorded.  The  situation  of  the  end  of  the 
clavicle  beneath  the  acromion,  with  unusual  prominence  of  the  lat- 
ter, together  with  the  flattening  of  the  shoulder,  and  the  loss  of 
voluntary  motion  sustained  by  the  arm,  will  render  the  nature  of 
the  accident  clearly  apparent.  Should  any  doubt  arise  upon  the 
subject,  it  may  be  easily  dispelled  by  tracing  the  outlines  of  the 
two  bones  as  far  forwards  as  their  articulation.  The  finger,  as 
it  approaches  this  point,  will  at  once  detect  the  extraordinary 
prominence  of  the  one  and  the  marked  depression  of  the  other, 
and  thus  reveal  the  true  nature  of  the  accident. 

Pathology. — The  injury  has  always  been  found  to  be  accom- 
panied by  rupture  of  the  acromioclavicular,  coraco- acromial  and 
coraco-clavicular  ligaments,  the  extremity  of  the  bone  resting 
between  the  acromion  and  the  capsule  of  the  shoulder  joint. 

Redu(5Hon. — The  reduction  is  accomplished  by  drawing  the 
shoulders  outwards  and  backwards,  the  knee  resting  against  the 
spine,  at  the  same  time  grasping,  if  necessary,  the  outer  extrem- 
ity of  the  bone,  and  lifting  it  into  position.  The  elbow  being 
carried  across  the  chest,  to  afford  greater  relaxation  to  the  mus- 
cles and  convert  the  humerus  into  a  lever  for  acting  more  effi- 
ciently upon  the  acromion  process.  In  this  case  reluxation  is  not 
likely  to  occur,  and  the  indications  of  subsequent  treatment  are 
complied  with  by  firmly  securing  the  scapula  to  the  body  by  a 
compress  and  broad  band  ;  or  the  compress  may  be  retained  by 
the  posterior  figure-of-8,  vol.  1,  page  94,  terminating  the  roller 
by  a  few  horizontal  sweeps  around  the  chest,  or  Velpeau's  band- 
age may  be  employed  as  for  fracture  of  the  clavicle.  Recovery  of 
the  functions  of  the  limb  may  take  place  in  six  or  eight  weeks. 

Dislocation  beneath  the  coracoid  process  has  been  met  with 
in  only  six  instances.  The  more  important  symptoms  include  an 
unusual  prominence  of  the  acromion  and  coracoid  process,  the 
superior  portion  of  the  scapula  is  inclined  downwards  and  for- 
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wards,  while  a  marked  depression  can  be  easily  detected  in  the 
natural  situation  of  the  outer  extremity  of  the  clavicle,  which  is 
directed  outwards  and  downwards,  the  extremity  actually  being 
lodged  in  the  axilla.  The  motions  of  the  arm  are  not  disturbed 
except  upwards  and  inwards. 

Reduction. — Godemer,  who  reported  five  of  the  six  cases 
recorded  of  ,-this  accident,  effected  the  restoration  of  the  bone, 
he  says,  by  directing  an  assistant  to  draw  the  arm  backwards 
and  outwards,  while  he  grasped  the  clavicle  and  lifted  it  from 
beneath  the  coracoid  process.  Vidal  (de  Cassis),  per  contra, 
recommends  that  the  elbow  be  brought  down  to  the  side  and 
retained  there  by  the  left  hand,  while  with  the  right,  placed 
in  the  axilla,  he  directs  the  upper  end  of  the  humerus  out- 
wards, converting  the  arm  into  a  lever  of  the  third  class.  In 
the  procedure  recommended  by  Godemer,  the  great  pectoral  mus- 
cle will  so  far  antagonize  the  efforts  of  the  surgeon  as  almost  to 
preclude  the  possibility  of  reduction  by  the  method  proposed. 
This  process  of  Vidal,  to  the  author,  seems  to  be  the  most  rational 
and  consistent  with  the  anatomical  difficulties  accompanying  this 
dislocation.  The  reduction  of  the  bone  in  its  normal  position, 
could  evidently  be  maintained  by  the  use  of  the  posterior  figure- 
of-8  bandage. 

Considering  the  difficulty  of  keeping  these  various  disloca- 
tions in  position,  by  the  ordinary  appliances,  (in  a  case  in- 
volving a  dislocation  of  the  sternal  extremity  of  the  clavicle 
upwards  in  a  female  of  angular  proportions  who  was  exceedingly 
fearful  of  deformity),  I  took  the  precaution  of  drilling  the  ends  of 
the  bones  and  inserting  a  silver  suture  from  one  extremity  to  the 
other  and  drawing  the  ends  in  apposition,  which  was  then  easily 
retained  by  the  usual  apparatus.  The  result  was  perfect  union 
in  four  weeks. 

Double  Dislocation  is  said  to  have  occurred  in  one  instance. 

§  4._ DISPLACEMENT  OF  THE  LATISSIMUS  DORSI.      ■ 

Displacement  of  the  latissimus  dorsi  muscle  beneath  the  inferior 
angle  of  the  scapula  may  also  be  noticed  in  this  connection.     The 
difficulty  is  recognized  by  the  unusual  prominence  of  the  lower 
18 — vol.  n. 
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end  of  the  scapula,    while  the  strength  and  motions  of  the  arm 
are  greatly  impaired,  especially  when  the  latter  is  elevated. 

Reduction  is  accomplished  by  drawing  the  arm  backwards  in 
order  to  relax  the  muscle,  after  which  manipulation  with  the  fingers 
will  draw  the  muscle  in  place.  The  arm  is  then  to  be  secured  to 
the  side,  by  a  few  circular  turns  of  a  roller,  until  the  necessary 
adhesions  are  contracted  to  retain  the  muscle  in  its  normal  position. 


CHAPTER  III. 

DISLOCATIONS  OF  THE  UPPER  EXTREMITY. 


SECTION  I. 

DISLOCATIONS    OF   THE    SHOULDER. 

Owing  to  the  remarkable  freedom  of  action  enjoyed  by  the 
shoulder  joint,  its  exposed  condition,  and  the  peculiarity  of  its 
anatomical  structure,  it  is  more  frequently  the  seat  of  dislocation 
than  all  the  other  articulations  of  the  body  combined.  In  consid- 
ering the  anatomy  of  the  joint,  it  is  to  be  observed  that  the  large 
spherical  head  of  the  humerus  plays  in  a  comparatively  superficial 
and  exceedingly  shallow  cavity  of  the  scapula,  and  is  influenced 
by  the  action  of  powerful  muscles ;  it  is,  hence,  brought  in  forci- 
ble contact  with  the  ligamentous  capsule  surrounding  it,  and  if  the 
violence  be  sufficiently  great,  rupture  of  the  capsule  ensues,  per- 
mitting the  head  of  the  bone  to  escape  through  the  aperture  thus 
formed.  The  mobility  of  the  scapula  is  an  important  obstacle  to 
the  occurrence  of  this  accident,  while  the  osseous  and  ligamentous 
arch  formed  by  the  coracoid  and  acromion  processes  with  their 
respective  ligaments,  together  with  the  peculiar  arrangement  of 
the  neighboring  muscles,  adds  very  materially  to  the  protection 
and  strength  of  this  articulation. 

Etiology. — Dislocations  of  the  head  of  the  humerus  are  com- 
monly caused  by  external  violence,  applied  directly ,  as  in  falls  or 
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blows  upon  the  shoulder ;  or  indirectly ,  as  when  the  patient  falls 
upon  the  hand  or  elbow,  the  arm  being  carried  away  from  the  body. 
Occasionally,  however,  they  may  occur  in  consequence  of  muscu- 
lar contraction. 

Varieties. — There  are  three  distinct  forms  of  luxation  of  the 
shoulder,  viz :  downwards  or  axillary,  forwards  or  thoracic, 
and  backwards  or  scapular.  Other  varieties  have  been  very 
minutely  described  by  modern  surgeons  ;  still,  it  is  believed  that 
the  above  classification  practically  comprehends  all  the  varieties 
of  dislocation  to  which  this  joint  is  subject,  as  a  more  elaborate 
nomenclature  only  serves  to  embarrass  rather  than  enlighten  the 
student. 

1.  The  doiunward  dislocation,  as  the  name  implies,  consists 
in  a  displacement  of  the  head  of  the  humerus  into  the  axilla 
beneath  the  glenoid  cavity. 

2.  In  the  forward  dislocation,  the  head  of  the  humerus  is 
thrown  forwards,  resting  upon  the  anterior  and  lateral  aspect  of 
the  thorax,  below  the  clavicle. 

3.  In  the  backward  dislocation,  the  head  of  the  bone  occu- 
pies a  position  beneath  the  spine  of  the  scapula,  resting  upon,  or 
immediately  behind,  the  posterior  edge  of  the  glenoid  fossa. 

§  1.— DISLOCATION  OF  HUMERUS  DOWNWARDS. 
(subglenoid,  or  axillary.) 

Pathology. — In  this  variety  of  luxation,  the  head  of  the  hu- 


merus will  be  found  to  occupy  a 
position  in  the  axilla  immedi- 
ately below  the  glenoid  fossa,  rest- 
ing upon  the  inferior  border  of 
the  scapula,  between  the  subscap- 
ulari8  muscle  and  the  long  head 
of  the  triceps.  The  capsular  lig- 
ament is  freely  lacerated,  and  the 
long  head  of  the  biceps  torn  asun- 
der or  ruptured  from  its  attach- 
ment; while  the  supra-spinatus 
and  deltoid  muscles  are  put  vio- 
lently upon  the  stretch,  suffering 
at  the  same   time  more  or  less 


Fig.  261. 
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spasmodic  contraction.  The  infra-spinatus,  subscapularis,  and 
coraco-brachialis  are  also  in  a  state  of  tension,  while  the  other 
muscles,  influencing  the  motions  of  the  joint,  are  subjected  to  little 
change.  The  axillary  vessels  and  nerves  are  more  or  less  com- 
pressed, the  pressure  upon  the  former  often  producing  an  oedema- 
tous  condition  of  the  limb,  while  numbness  or  extreme  pain 
results  from  pressure  sustained  by  the  latter. 

Symptoms. — The  symptoms  attending  this  accident,  which  is 
the  most  frequent  of  all  the  luxations  of  the  shouleer,  are  com- 
monly so  well  defined  as  to  enable  the  surgeon  readily  to  deter- 
mine the  true  nature  of  the  lesion.  Among  the  more  constant 
and  important  of  the  signs  accompanying  the  occurrence  of  this 
accident,  is  an  unnatural  flattening  of  the  shoulder,  while  the  head 
of  the  humerus  forms  a  hard  and  distinct  tumor  in  the  axilla, 
readily  detected  by  the  touch,  and  in  thin  subjects  is *even  percep- 
tible to  the  sight ;  the  acromion  presents  an  inordinate  prominence, 
with  a  well-marked  depression  immediately  below  it,  enabling  the 
surgeon,  in  some  instances,  to  hook  his  fingers  under  this  process. 
The  limb  is  also  lengthened  an  inch  or  an  inch  and  a  half,  while  the 
line  of  its  axis  is  directed  towards  the  axilla ;  the  elbow  is  carried 
out  several  inches  from  the  body  and  slightly  backwards,  and  can- 
not be  made  to  touch  the  side.  More  or  less  flexion  of  the  fore- 
arm generally  exists ;  numbness,  or  perhaps  severe  pain  of  the 
entire  limb,  is  produced  by  the  pressure  exerted  upon  the  axillary 
nerves  ;  and  the  functions  of  the  limb  are  entirely  destroyed  or  at 
least  greatly  impaired. 

Diagnosis. — Provided  the  case  comes  under  the  observation 
of  the  surgeon  before  any  considerable  effusion  of  lymph  and  blood 
has  occurred,  the  diagnosis  can  generally  be  made  without  diffi- 
culty- The  most  reliable  of  the  diagnostic  signs,  however,  include 
flattening  of  the  shoulder,  inordinate  prominence  of  the  acromion 
process,  the  existence  of  a  hard  tumor  in  the  axilla,  caused  by  the 
head  of  the  humerus,  and  readily  detected  by  rotation  of  the  arm, 
the  lengthened  condition  of  the  limb,  numbness  of  the  forearm 
and  fingers,  together  with  the  position  of  the  elbow  projecting 
outwards.  Another,  and  a  most  valuable  diagnostic  sign,  has 
been  given  by  Prof.  Dugas,  of  Augusta,  Ga.  He  writes  that, 
"  If  the  fingers  of  the  injured  limb  can  be  placed,  by  the  patient 
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or  the  surgeon,  upon  the  sound  shoulder,  while  the  elbow  touches 
the  thorax,  there  can  be  no  dislocation^  and  if  this  cannot  be 
done,  there  must  be  a  dislocation." 

§  a.— DISLOCATION  OF  THE  HUMERUS  FORWARDS. 

(SUBCLAVICULAR,  OR  THORACIC.) 

Pathology. — In  this  form  of  dislocation,  the  head  of  the  hum- 
erus is  thrown  to  the  sternal  side  of  the  coracoid  process,  and 
immediately  below  the  clavicle,  resting  against  the  serratus  magnus 
covering  the  second  and  third  ribs,  Fig.  262. 

immediately  below  the  clavicle  and 
behind  the  pectoralis  major  and 
minor  muscles.  The  anterior  and 
inner  portion  of  the  capsule  is 
extensively  lacerated,  the  long  head 
of  the  biceps  is  sometimes  broken, 
while  the  deltoid,  infra  and  supra- 
spinal, are  put  greatly  upon  the 
stretch,  and  occasionally  are  torn  ; 
in  some  instances,  also,  the  sub- 
scapularis  is  displaced  upwards  and 
backwards,  while  its  tendon  is 
sometimes  torn  entirely  from  its  attachment  to  the  head  of  the 
humerus.  Occasionally  the  axillary  nerves  are  carried  forward 
with  the  head  of  the  bone,  producing  a  great  amount  of  pain. 

Symptoms. — When  the  head  of  the  bone  is  displaced  anteri- 
orly, the  elbow  is  earned  off  from  the  side  more  strongly  than  in 
the  dislocation  downward,  and  any  effort  to  bring  it  in  towards 
the  chest  is  productive  of  considerable  pain.  The  elbow  also 
projects  more  or  less  backward.  The  deltoid  is  not  put  so  much 
on  the  stretch  as  in  the  last  variety,  nor  is  the  shoulder  so  much 
flattened ;  but  in  an  emaciated  person,  the  fingers  of  the  surgeon 
may  readily  be  hooked  under  the  acromion  process,  while  the 
roundness  caused  by  the  head  of  the  bone  occupies  a  position 
near  the  coracoid  process  of  the  scapula.  The  axis  of  the  limb 
is  much  changed,  being  thrown  inwards  in  the  direction  of  the 
middle  of  the  clavicle,  the  whole  body  inclining  gently  to  the 
same  side ;  there  is  also  more  or  less  inability  to  move  the  arm, 


270  SCIENCE  AND  ART  OF  SURGERY. 

especially  in  a  direction  forward  or  outward ;  a  fulness  is  per- 
ceived underneath  the  clavicle,  and  to  the  sternal  side  of  the 
coracoid  process  which  moves  with  the  shaft  of  the  humerus.  To 
these  may  be  added  the  common  signs  of  all  dislocations  of  the 
arm  mentioned  by  Dugas,  viz:  The  impossibility  of  placing  the 
hand  upon  the  opposite  shoulder,  while  at  the  same  time  the  elbow 
is  made  to  touch  the  front  of  the  chest.  If  the  luxation  be  of 
less  extent  than  just  described,  the  head  of  the  humerus  will  be 
found  resting  beneath  the  coracoid  process,  having  the  conjoined 
tendon  of  the  short  head  of  the  biceps  and  of  the  coraco- 
brachialis  lying  upon  its  anterior  surface,  while  its  posterior  and 
outer  side  rests  upon  the  belly  of  the  scapula  in  front  of  the 
glenoid  fossa,  carrying  with  it  the  belly  of  the  subscapular  mus- 
cle. Sir  Astley  Cooper,  Fergusson  and  others  speak  of  this 
degree  of  dislocation  as  being  a  u  dislocation  into  the  axilla ; " 
while  Dr.  Wood,  of:  New  York,  who  has  reported  an  example  of 
this  form  of  dislocation,  with  a  fracture  of  the  neck  of  the 
humerus,  calls  it  a '•  dislocation  under  the  subscapularis  mus- 
cle." Malgaigne,  Vidal  (de  Cassis),  and  others  designate  it  as 
a  subcoracoid  dislocation,  a  term  adopted  by  Hamilton  as  being 
more  distinctive  and  appropriate  than  either  of  the  others. 

In  this  incomplete  form  of  dislocation  forwards,  the  head  of 
the  bone  will  be  found  below  the  caracoid  process  and  deep  in 
the  anterior  margin  of  the  axillary  fossa,  and  cannot  on  this 
account  be  so  distinctly  felt,  but  the  other  symptoms  are  the  same 
as  in  -dislocation  forwards  under  the  clavicle. 

The  same  rules  of  treatment  that  guide  the  surgeon  in  relation 
to  dislocations  into  the  axilla  will  be  found  applicable  to  this  dis- 
location, except  that  the  extension  will  have  to  be  made  at  first 
in  a  line  backwards  from  the  body  to  relieve  the  head  of  the  hu- 
merus from  its  impaction  under  the  coracoid  process — after  this 
is  accomplished,  reduction  will  be  the  same  as  in  dislocation  into 
the  axilla. 

Diagnosis. — The  remarkable  prominence  of  the  acromion,  the 
tumor  formed  by  the  head  of  the  bone  beneath  the  pectoral  mus- 
cles, together  with  the  shortening  of  the  limb,  will  usually  suffice 
to  distinguish  it  from  the  other  varieties  of  luxation. 
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§  3— DISLOCATION  OF  THE  HUMERUS  BACKWARDS. 
(subspinous,  or  scapular.) 

Pathology. — This  dislocation,  which  is  an  exceedingly  rare 
occurrence,,  is  accompanied  by  extensive  rupture  of  the  inferior 
part  of  the  capsular  ligament ;  stretching  or  perhaps  laceration 
of  the  subscapularis  and  supra-spinatus,  the  infra-spinatus  and 
teres  minor  being  relaxed.  The  head  Fig.  263. 

of  the  bone  rests  upon  the  posterior 
surface  of  the  scapula,  between  the 
infra-spinatus  and  teres  minor. 
Pig.  263.      - 

Symptoms. — The  head  of  the 
humerus  can  be  felt  resting  upon  the 
infra-spinatus  muscle,  thus  forming 
a  tumor  in  the  inferior  fossa  of  the 
scapula ;  the  acromion  projects  ab- 
normally ;  while  the  fullness  of  the 
axilla  being  destroyed,  the  finger  may 
be  made  to  pass  into  the  glenoid  cav- 
ity. The  limb  is  also  considerably  shortened,  and  the  forearm 
carried  forwards  across  the  chest,  and  the  arm  strongly  rotated 
inwards.  All  attempts  at  motion  are  extremely  painful ;  the  axis 
of  the  humerus  is  directed  upwards  and  outwards  to  a  point  poste- 
rior and  external  to  the  glenoid  cavity.  In  addition,  the  symp- 
tom mentioned  by  Dugas  as  common  to  all  dislocations  of  the 
shoulder  may  be  observed,  namely,  the  inability  to  place  the  hand 
upon  the  sound  shoulder,  tlie  elbow  touching  the  front,  or  side  of 
the  chest. 

Treatment. — Concerning  the  treatment  of  these  various 
forms  of  luxation,  I  beg  leave  to  quote  the  valuable  remarks  of 
Dr.  H.  H.  Smith.  He  writes  :  "As  muscular  contraction  is  the 
chief  obstacle  to  the  reduction  of  these  luxations,  it  is  necessary, 
in  order  to  understand  the  manner  in  which  the  force  is  to  be 
applied  to  reduce  them,  that  their  mechanism  and  the  muscular 
attachments  concerned  should  be  thoroughly  understood,  and  a 
brief  reference  to  this  may  now  be  useful  to  the  student. 

When  the  head  of  the  humerus  is  luxated  downward  into  the 
axilla,  the  supra-spinatus  muscle  is  put  upon  the  stretch  ;  it  is 
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also  spasmodically  contracted,  and  its  spasmodic  contraction  in  the 
new  position  of  the  bone  serves  to  draw  the  head  of  the  humerus 
firmly  against  the  inferior  edge  of  the  neck  of  the  scapula  ;  hence 
the  spasmodic  contraction  of  this  muscle  is  one  of  the  obstacles 
that  must  be  overcome  in  the  reduction.  Another  muscle  put 
upon  the  stretch,  and  spasmodically  contracted  to  some  extent,  is 
the  deltoid,  which  acts  similarly.  The  other  muscles  are  but 
slightly  changed,  the  latissimus  dorsi  and  the  pectoral  being  a 
little  relaxed.  In  the  reduction  of  the  luxation  downward,  means 
must,  therefore,  be  used  to  overcome  the  spasmodically  contracted 
muscles,  in  order  to  draw  the  head  of  the  bone  clear  of  the  lower 
edge  of  the  glenoid  cavity  ;  after  which,  the  humerus  can  readily 
be  carried  off  from  the  body,  so  as  to  cause  its  head  to  ride  clear 
of  this  edge  back  into  its  place.  In  so  marked  a  manner  does 
the  contraction  of  the  supra-spinatus  aid  in  retaining  the  bone 
in  its  unnatural  position,  that  in  a  post-mortem  examination  of  a 
patient,  who  died  while  laboring  under  an  unreduced  dislocation 
of  the  humerus  downward,  Sir  Astley  Cooper,  though  cutting 
away  the  muscles,  one  after  another,  found  himself  unable  to 
reduce  the  bone  until  he  had  divided  the  tendon  of  the  supra- 
spinatus  muscle. 

In  the  dislocation  forward,  the  supra-spinatus  is  also  put 
upon  the  stretch,  but  not  so  much  as  the  infra-spinatus.  The 
latissimus  dorsi  is  also  slightly  stretched  or  entirely  unchanged, 
while  the  pectoralis  major  is  much  relaxed,  "and  would  be  still 
more  so,  were  it  not  for  the  tumor  formed  beneath  its  belly 
by  the  head  of  the  bone.  The  chief  obstacles  to  the  reduction 
are  the  contractions  of  the  supra-  and  infra-spinatus  with  the 
deltoid,  and  the  force  must,  therefore,  be  applied  in  such 
a  manner  as  to  overcome  these  muscles,  in  order  to  accomplish 
the  reduction. 

In  the  dislocation  backward,  the  supra-spinatus,  the  subscapu- 
lars, and  the  teres  major  muscles,  with  the  pectoralis  major,  will 
be  stretched  and  the  deltoid  and  infra-spinatus  relaxed. 

Whatever  aids,  then,  in  inducing  muscular  relaxation,  must  facil- 
itate the  replacing  of  the  head  of  the  bone  in  its  true  position; 
and  there  is  no  better  method  of  inducing  this  muscular  relaxa- 
tion than  by  means  of  anaesthesia  as  produced  by  ether,  or  ether 
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Hie  first  step  in.  the  reduction  of  a  Luxation  of  the  Humerus  into  the  Axilla,  by  Smith's 
method,  showing  the  elevation  of  the  Elbow,  and  the  rotation  of  the  Tuber- 
osities of  the  Humerus  by  using  the  forearm  as  a  lever. 

combined  with  chloroform  in  the  proportion  of  one  part  of  chlo- 
roform to  three  of  ether  by  weighty  though  much  may  also  be 
done  simply  by  rotating  the  head  of  the  humerus  so  as  to  modify 
the  distance  between  the  origin  and  insertion  of  the  muscles 
around  the  joint,  especially  those  arising  from  the  scapula,  and 
inserted  into  the  tuberosities  of  the  humerus,  the  normal  relations 
of  these  muscles  being  always  changed  when  the  head  of  the 
humerus  leaves  the  glenoid  cavity.  Recognizing  the  influence  of 
position,  surgeons  have  long  advocated  such  plans  of  treatment 
as  required  this,  though  for  along  time  the  sole  idea  in  the  treat- 
ment has  been  to  overcome  muscular  contraction  by  the  applica- 
tion of  a  force  capable  of  temporarily  paralyzing  the  contracted 
muscle  ;  hence  the  use  of  pulleys  and  the  varied  powers  of  exten- 
sion and  counter-extension  in  the  line  of  the  displaced  bone. 
Having  occasion,  in  1858,  to  treat  a  luxation  of  the  head  of  the 
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right  humerus  anteriorly,  the  head  of  the  bone  resting  beneath 
the  clavicle,  and  under  the  pectoral  muscle,  in  a  very  muscular 
blacksmith,  I  suggested  the  following  plan  of  proceeding,  which 
has  since  so  often  succeeded  as  to  promise  to  supersede  the  old 
plan  by  extension  and  counter-extension. 

Method  of  the  Author  by  Rotation  and  Elevation  of 
the  Humerus. — In  the  anterior  luxation,  elevate  the  elbow  as 
much  as  possible,  and  carry  it  toward  the  head  of  the  patient, 
keeping  the  arm  on  the  line  of  the  body,  when  the  head  of 
the  humerus  will  readily  slip  into  the  axilla.  In  a  joosterior 
luxation,  elevate  the  elbow,  and  carry  it  forward  so  as  to 
free  the  head  of  the  humerus  from  the  edge  of  the  scapula,  so 
as  to  throw  it  into  the  axilla,  as  has  long  been  practiced.  An 
anterior  or  posterior  luxation  may  also  be  readily  converted  into 
an  axillary ,  or  subglenoid,  by  elevating  the  elbow  and  carrying 

Fig.  265. 


The  second  step  in  the  reduction  of  an  Axillary  Luxation,  the  Elbow  being  brought 

toward  but  not  against  the  side,  while  the  Tuberosities  are  rotated  on  the  edge 

of  the  Glenoid  Cavity  by  means  of  the  forearm  as  a  lever. 


DISLOATIONS  OF  THE  HUMERUS. 


275 


it  backward— -the  capsular  ligament  in  each  luxation  being  freely 
lacerated  by  the  injury. 

The  head  of  the  bone  being  now  mainly  held  against  the  neck 
of  the  scapula  by  the  contracted  supra-  and  infra-spinatus,  pro- 
ceed as  follows :  Elevate  the  elbow  and  arm  as  high  as  possible, 
and  flex  the  forearm  at  right  angles  with  the  arm,  Fig.  264,  thus 
relaxing  the  supra-spinatus  muscle.  Then  using  the  forearm  as 
a  lever,  rotate  the  head  of  the  humerus  upward  and  forward,  so 
as  to  relax  the  infra-spinatus,  carrying  the  rotation  as  far  as 
possible  or  until  resisted  by  the  action  of  the  subscapularis  mus- 
cle, keeping  the  forearm  for  a  few  seconds  in  the  position  with 
the  palm  of  the  hand,  looking  upward,  Fig.  265  ;  then  bring 
elbow  promptly  but  steadily  down  to  the  side,  carrying  the  elbow 
towards  the  body  and  keeping  the  forearm  so  that  the  palm  of 
the  hand  yet  looks  to  the  surgeon,  Fig.  266.  Then  quickly  but 
gently  rotate  the  head  of  the  humerus  upward  and  outward  by 
.  carrying  the  palm  of  the  hand  downward  and  across  the  patient's 

Fig.  266. 
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body,  Fig.  266,  and  the  bone  will  usually  be  replaced.  Should 
difficulty  occur  from  well-marked  muscular  development,  Induce 
anaesthesia. 

This  method  of  reduction  occupies  but  a  few  seconds,  and  may 
be  accomplished  while  the  pationt  is  engaged  in  conversation.  It 
consists  of  three  periods  :  Elevation  of  the  elbow  and  rotation 
of  the  head  of  the  humerus  by  means  of  the  flexed  forearm, 
Fig.  264  ;  depression  of  the  elbow  while  retaining  rotation  of 
the  tuberosity  of  the  humerus,  Fig.  265  ;  leverage  and  elevation 
of  the  head  of  the  bone  into  the  glenoid  cavity  by  carrying  the 
arm  over  the  chest  and  reversing  the  rotation,  Fig.  266."* 

This  truly  scientific  method  of  procedure,  based  upon  a  thorough 
knowledge  of  the  anatomical  relations  sustained  by  the  shoulder 
joint,  together  with  a  complete  understanding  of  the  function 
and  attachments  of  the  capsular  muscles,  cannot  be  too  highly 
recommended  to  the  attention  of  the  student  in  view  of-  the  fol- 
lowing features  :  First,  the  simplicity  of  the  manipulation  rend- 
ers it  capable  of  being  accomplished  with  the  greatest  facility  ; 
second,  it  is  remarkably  free  from  the  occurrence  of  pain  ;  third, 
it  enjoys  a  marked  efficiency ,  which,  above  all,  is  the  great 
desideratum  to  be  attained. 

Extension  and  counter-extension  as  a  means  of  effect- 
ing reduction,  has  been  employed  from  the  earliest  times  and  many 
and  very  ingenious  contrivances  have  been  devised  for  its  applica- 
tion. But  notwithstanding  experience  has  shown  that  brute 
force  perseveringly  applied  will,  almost  invariably,  effect  reduc- 
tion, still  the  liability  to  inflict  severe  injury  by  lacerating  nerves, 
blood  vessels  and  other  soft  parts,  render  it  likely  to  be  superseded 
to  a  great  extent,  if  not  entirely,  in  dislocations  of  the  hip  aa 
well  as  of  the  shoulder,  by  the  more  mild  and  scientific  method  of 
Rotation  and  Circumduction, 

1.  In  dislocation  of  the  humerus  downwards,  reduction  by 
extension  and  counter- extension  may  be  accomplished  as  follows  : 
Sir  Astley  Cooper's  method. — The  patient  being  placed  in  a  hor- 
izontal position  upon  a  bed  or  table,  the  surgeon  seats  himself 
on  the  injured  side,  grasps  the  wrist  of  the  dislocated  arm,  and 

*  Smith's  Surgery,  vol.  i,  p.  718  ct  uq. 
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making  a  fulcrum  of  his  foot  divested  of  its  boot,  which  is  placed 
in  the  axilla,  he  proceeds  to  draw  slowly  and  steadily  until  the 
head  of  the  bone  is  disengaged  from  its  new  position,  when  the 
hand  is  brought  forwards  over  the  body.  The  ball  of  the  foot 
should  be  made  to  act  on  the  humerus,  the  heel  resting  against 
the  lower  border  of  the  scapula. 

Provided,  however,  reduction  is  not  thus  readily  effected,  a 
more  powerful  extension  may  be  made  by  passing  a  strong  fillet 
around  the  arm,  secured  by  means  of  the  clove-hitch. 

This  fillet   or  band  should    be  long  enough    to  pass  over 


the  surgeon's 
shoulders,  and 
I  would  rec- 
ommend that 
it  encircle  the 
limb  above  the 
elbow,  the  fore- 
arm being  flex- 
ed and  rest- 
ing across  the 
chest.  Figure 
267. 

In  some  instances  the  knee  of 
the  surgeon  may  prove  a  success- 
ful substitute  for  the  heel.  In 
this  method,  which  is  also  Sir 
Astley  Cooper's,  the  patient  is 
seated  in  a  chair,  while  the  sur- 
geon places  his  knee  in  the 
axilla,  the  shoulder  being  stead- 
ied with  one  hand,  the  other  is 
employed  in  carrying  the  elbow 
forcibly  downwards  and  in- 
wards.   Fig.  268. 

The  pulleys  are  sometimes 
resorted  to,  though  the  cases 
are  exceedingly  rare  in  which 
they  become  necessary,  unless 


Fig.  267. 


Fig.  268. 
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perhaps,  in  old  dislocations.  They  should  in  all  instances  be 
employed  with  great  care,  as  injury  is  liable  to  result  to  the 
axillary  vessels.  The  counter- extension  is  best  made  in  their  use 
by  means  of  a  fold  of  muslin  having  an  opening  in  the  center 
through  which  to  pass  the  arm,  the  free  ends  being  fastened 
to  a  staple  in  the  wall,  or  held  firmly  by  assistants. 

Another  method  suggested  by  LaMothe  consists  in  placing  the 
patient  in  a  recumbent  posture,  the  surgeon  being  seated  behind 
him  ;  then,  seizing  the  injured  arm  it  is  carried  perpendicularly 
along  the  side  of  the  head,  at  the  same  time  fixing  the  scapula 
by  placing  one  hand  firmly  on  the  acromion.  The  head  of  the 
humerus  is  thus  drawn  directly  into  the  glenoid  fossa.  Whatever 
method  however,  is  employed  to  effect  the  reduction  of  this  bone, 
or  indeed  of  any  other,  anaesthesia  should  be  induced,  provided 
the  operation  is  attended  by  the  least  difficulty. 

2.  In  dislocation  of  the  humerus  forwards ,  the  reduction 
is  accomplished  in  very  much  the  same  manner  as  in  dislocation 
downwards,  the  extension  being  made  in  the  line  of  the  displace- 
ment. The  patient  should  be  placed  on  his  back,  when  the 
surgeon  previously  introducing  his  heel  into  the  axilla  makes  firm 
traction  by  grasping  the  affected  arm.  As  the  head  of  the 
humerus  approaches  the  glenoid  fossa,  efforts  should  be  made  to 
force  it  upwards  and  outwards  by  slight  movements  of  the  foot, 
the  line  of  extension  being  at  the  same  time  changed,  in  order  to 
bring  the  limb  obliquely  across  the  chest.  The  operation  will  be 
very  much  facilitated  by  having  the  acromion  process  steadied, 
either  by  pressing  against  it  with  the  other  foot  or  by  the  hands  of 
the  assistants.  The  efficacy  of  making  counter-extension  at  this 
point  in  humeral  dislocations,  will  be  readily  appreciated  by  con- 
sidering the  anatomical  relations  of  the  scapula.  Thus  it  is 
seen  that  the  muscular  structures  binding  the  scapula  to  the  trunk 
exert  far  less  force  than  the  muscles  binding  the  scapula  to  the 
arm  ;  and  as  the  mobility  of  the  former  is  the  chief  obstacle  to 
the  reduction,  it  is  important  that  the  resisting  force  be  applied 
at  a  point  which  will  insure  the  greatest  firmness. 

3.  The  dislocation  of  the  humerus  backwards  is  readily 
reduced  by  the  ordinary  method  of  extension  and  counter- exten- 
sion, at  the  same  time  manipulating  the  head  of  the  bone  with 
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the  fingers  from  behind  forwards.  So  soon  as  the  head  can  be 
detected  in  the  axilla,  the  limb  is  to  be  brought  slowly  downwards 
and  backwards  on  a  line  with  the  trunk. 

After-treatment. — The  importance  of  the  after-treatment  of 
dislocations  of  the  shoulder,  is  by  no  means  to  be  overlooked. 
In  order  to  guard  successfully  against  the  recurrence  of  the  acci- 
dent, which  is  so  liable  to  happen  in  consequence  of  the  injury  sus- 
tained by  the  soft  parts,  it  will  be  necessary  to  support  the  elbow 
and  forearm  and  hand  in  a  sling ;  or  if  the  patient  be  restless,  the 
arm  should  be  secured  to  the  side  bypassing  a  roller  several  times 
around  it  and  the  body,  previously  introducing  a  small  pad  into 
the  axilla.  Free  motion  of  the  limb  should  not  be  allowed  until 
the  lacerated  structures  are  in  a  great  degree  repaired,  which 
will  ordinarily  require  five  or  six  weeks.  The  inflammatory  action 
is  to  be  treated  upon  the  general  principles  already  given,  while 
passive  motion  is  to  be  judiciously  employed  to  prevent  anchylosis. 
Should  partial  or  complete  paralysis  of  the  arm  or  deltoid  muscle 
occur  in  consequence  of  pressure  exerted  by  the  head  of  the 
humerus  upon  the  axillary  nerves,  it  may  be  necessary  to  resort 
to  internal  and  external  means  for  relief.  Among  the  remedies 
adapted  to  meet  this  condition  are,  Aeon.,  Am.,  Bell.,  Canth., 
Caust.,  Cocc.,Colch.,  Hyper,  Nux  vom.,  Rhus,  Ruta,  Staph. 
Lotions  of  Jim.,  Ruta,  Rhus,  Staph.,  or  either  of  the  selected 
remedies  maybe  advantageously  used,  keeping  the  parts  continu- 
ally wet  until  the  inflammation  has  subsided,  while  an  occa- 
sional resort  to  the  cold  douche  followed  by  friction  with  the 
hand,  or  the  employment  of  electro-galvanism  will  be  productive 
of  good  results. 

(Edema  of  the  limb  is  very  likely  to  supervene  upon  disloca- 
tion, owing  to  the  pressure  of  the  bone  upon  the  axillary  vessels 
and  lymphatics,  but  usually  disappears  spontaneously  in  a  few  days 
after  reduction  has  been  effected.  Should  it  continue,  however, 
for  any  length  of  time,  Am.,  Aeon.,  Ars.,  Apis,  Bry.,  Lye, 
Crotal.  ,Mezer. ,  Rhus,  Staph. ,  Sil. ,  may  be  administered  accord- 
ing to  indications. 

An  expedient  of  great  value  in  connection  with  internal  treat- 
ment is  the  application  of  the  spiral  bandage  from  the  fingers  to 
the  axilla. 
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Emphysema  occasionally  occurs  in  certain  cases  and  is  dis- 
tinguished from  extravasation  of  blood  consequent  upon  rup- 
ture of  the  brachial  artery,  by  its  elasticity ;  the  normal  hue- 
of  the  skin  ;  continuation  of  the  pulse  at  the  wrist,  and  by  the 
peculiar  crackling  noise  emitted  upon  pressure. 

The  cause  of  emphysema  is  assigned  to  a  slight  wound  of 
the  chest,  from  fracture  of  a  rib,  a  spicula  of  bone  penetrating 
the  pleura  and  lungs,  from  which  it  rapidly  extends  to  the  axilla 
and  occupies  the  whole  of  that  region. 

The  following  remedies  are  recommended  :  j2rs.y  BelL,  Carbo 
veg.,  Digital.,  Ipec,  Lack.,  Senega,  Sulph. 

Jlrsen. — great  dyspnoea,  threatening  suffocation,  with  great 
anxiety  and  restlessness,  face  cyanotic  with  cold  perspiration. 

Bell. — when  the  circulation  is  disturbed,  with  dizziness,  head- 
ache and  palpitation  of  the  heart,  fullness  of  the  head,  with  con- 
gestion to  the  brain,  tightness  of  the  chest,  rattling  of  mucus 
and  expectoration  of  blood. 

Carbo  veg.  after  Jlrs* — great  dyspnoea,  anxiety  and  coughing 
in  violent  paroxysms  ;  watery,  profuse  expectoration  from  the  least 
exertion. 

Digital. — complications  with  heart  disease,  oppressed  breathing 
in  a  recumbant  position,  expectoration  of  sweet  jelly-like  mucus 
with  occasional  streaks  of  dark  blood. 

Ipecac — collection  of  mucus,  difficult  to  expectorate ;  expect- 
oration giving  only  temporary  relief. 

Lack. — all  covering  around  the  chest  and  neck  unbearable,  worse 
after  sleeping,  torturing  cough  until  a  little  tough  phlegm  is  thrown 
off;  after  Jlrs.  and  Carbo  veg.  have  been  used,  this  follows  as  an 
exellent  remedy. 

Gentle  compression  will  be  advantageous  in  addition  to  the 
remedies  recommended. 

Rupture  of  the  axillary  artery  leading  to  copious  infiltration 
of  blood,  or  to  formation  of  aneurism,  will  be  treated  first  by  the 
reduction  of  the  luxation  and  afterwards  by  ligature  of  the  subclav- 
ian artery. 

§  4.— COMPLICATED  DISLOCATIONS  OF  THE  SHOULDER. 
Dislocation  of  the  shoulder  joint  is  occasionally  complicated 
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with  fracture  of  the  acromion  process,  neck  of  the  scapula,  or  the 
surgical  neck  of  the  humerus.  In  the  event  of  such  an  accident, 
the  luxation  is  the  first  to  receive  attention,  and  after  the  bone  is 
properly  reduced,  the  fracture  is  to  be  treated  according  to  the 
general  principles  given  under  the  head' of  Fractures.  Should 
any  serious  difficulty,  however,  arise  in  effecting  the  replacement 
of  the  dislocated  bone,  the  operation  will  generally  be  facilitated 
by  temporarily  employing  splints,  which  will  have  a  tendency  to 
steady  the  arm  and  to  increase  the  leverage. 

A  compound  dislocation  of  the  head  of  the  humerus  is 
fortunately  a  rare  accident,  as  its  occurrence  is  attended  by  great 
danger.  Reduction  should  be  effected  as  soon  as  possible, 
enlarging  the  opening  through  which  the  head  of  the  bone  pro-' 
trades,  provided  the  muscles  close  spasmodically  around  its  neck 
in  such  a  manner  as  to  offer  an  obstacle  to  replacement.  In  case, 
however,  serious  injury  is  done  to  the  surrounding  structures,  ot 
to  the  bone,  resection  should  be  practiced. 

§  5.— ANOMALOUS  DISLOCATIONS  OF  THE  SHOULDER. 

Sir  Astley  Cooper  originally  described  a  form  of  partial  luxa- 
tion of  the  shoulder,  in  which  the  head  of  the  humerus  was  found 
to  rest  beneath  the  coracoid  process,  upon  the  anterior  part  of 
the  neck  of  the  scapula,  below  and  internal  to  the  glenoid  fossa. 
This  variety  of  dislocation,  which  is  exceedingly  rare,  has  been 
termed,  by  Malgaigne,  Vidal  (de  Cassis),  and  others,  subcora- 
coid,  and  by  Velpeau,  the  subpectoral  dislocation.  It  is 
accompanied  by  rupture  of  the  anterior  portion  of  the  capsular 
ligament,  the  neighboring  muscles  and  tendons  sustaining  com- 
paratively little  injury,  though  in  the  case  reported  by  Cooperr 
there  was  rupture  of  the  long  tendon  of  the  biceps. 

The  symptoms  accompanying  this  variety  of  dislocation  are 
not  so  well  defined  as  in  the  other  forms  of  luxation  of  the 
shoulder.  Provided,  however,  the  subject  be  thin,  the  head  of 
the  bone  can  be  felt  in  its  new  position  by  effecting  rotation  of  the 
limb.  The  arm  is  somewhat  shortened  ;  the  elbow  carried  slightly 
away  from  the  body,  and  a  little  backwards,  while  the  axis  of  the 
limb  is  considerably  changed,  being  thrown  in  the  direction  of  the 
middle  of  the  clavicle.  Flattening  of  the  deltoid  also  exists  to 
19 — vol.  n. 
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some  extent,  together  with  an  unnatural  prominence  of  the  acro- 
mion. 

The  treatment  consists  in  first  making  extension  in  the  line 
of  the  luxation,  in  order  to  free  the  head  of  the  humerus  from 
the  neck  of  the  scapula,  after  which,  simple  manipulation,  or 
extension  and  counter- ex  tension,  with  the  heel  in  the  axilla,  will 
readily  effect  the  reduction. 

Other  forms  of  luxation  of  the  shoulder  have  been  described 
by  different  authors,  but  are  so  rarely  met  with,  and  their  treat- 
ment demanding  no  measures  which  have  not  already  been  given, 
therefore  it  is  considered  unnecessary  to  enter  into  a  description 
of  them. 

Congenital  dislocations. — These  accidents  have  been  inves- 
tigated with  much  care  by  Dr.  R.  W.  Smith  of  Dublin,  Guerin, 
Nelaton  and  others.  The  lesion  may  be  single,  affecting  one 
shoulder  only,  or  double,  occurring  in  both  articulations  ;  only  two 
varieties  have  been  hitherto  recognized  ;  the  one.  in  which  the  head 
of  the  humerus  was  lodged  beneath  the  coracoid  process,  termed 
the  subcoracoid ;  the  other,  where  the  head  of  the  bone  lay 
upon  the  surface  of  the  scapula,  below  the  outer  and  posterior 
part  of  the  acromion,  the  sub-acromial. 

Symptoms. — The  symptoms  of  both  of  these  dislocations  are 
well  marked.  In  the  subcoracoid  variety,  the  shoulder  is  flat- 
tened, the  acromion  sharp  and  prominent,  with  a  well-defined 
hollow  in  the  supra-spinous  fossa,  the  head  of  the  humerus  resting 
beneath  the  coracoid  process  ;  the  arm  will  be  found  withered  and 
impeded  in  its  functions,  especially  abduction ;  theforearm  is 
more  natural  and  the  movements  of  the  hand  and  fingers 
nearly  if  not  quite  natural. 

In  the  sub  acromial  dislocation,  the  head  of  the  humerus  can 
be  felt  on  the  dorsum  of  the  scapula  just  below  the  root  of  the 
acromion,  where  it  forms  a  distinct,  unmistakable  prominence,  the 
deltoid  is  flattened  externally  and  in  front,  the  acromion  pointed, 
the  arm  shortened  and  withered  and  is  rotated  inwards  towards 
the  trunk  ;  the  forearm  and  hand  are  slightly  pronated,  supin- 
ation being  executed  with  considerable  difficulty. 

Treatment. — The  treatment  of  these  dislocations  must  be 
conducted  on   the  same   general  principles  already  given.     Mr. 
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Gaillard  effected  the  reduction  of  a  congenital  luxation  of  the 
shoulder  joint  in  a  girl  16  years  of  age,  the  patient  recovering 
with  an  exellent  use  of  the  arm.  For  several  weeks  prior  to  the 
operation,  the  parts  were  daily  subjected  to  passive  motion  and 
manipulation  so  as  to  induce  them  to  yield  the  more  readily  to  the 
extension  and  counter-extension  employed.  The  inflamatory 
symptoms  that  follow  the  reduction  of  these  luxations  must  be 
combatted  by  the  means  already  laid  down. 

SECTION  n. 

DISLOCATIONS   OF   THE   ELBOW   JOINT. 

Dislocations  of  the  elbow  are  of  comparatively  frequent  occur- 
rence and  owing  to  the  complex  arrangement  of  the  osseous  struc- 
tures entering  into  the  formation  of  the  joint,  and  the  serious 
complications  likely  to  exist,. they  are  often  diagnosed  errone- 
ously, and  hence  unsuccessfully  treated. 

The  varieties  of  dislocation  of  the  elbow  include  the  following : 
first,  displacement  of  the  bones  of  the  forearm  backwards,  with  or 
without  fracture  of  the  coronoid  process  ;  second,  displacement  of 
both  bones  forwards;  third  and  f ourth,  displacement  of  both  bones 
laterally ;  and  fifth,  the  ulna  alone  may  be  displaced  backwards. 

§  1.— DISLOCATION  OP  THE  BONES  OP  THE  FOREARM  BACK- 
WARDS. 

Causes. — It  is  generally  produced  by  force  applied  to  the  palm 
of  the  hand,  the  forearm  being  extended ;  or  it  may  result  from 
a  violent  blow  received  upon  the  posterior  and  lower  part  of  the 
humerus.  It  may  also  be  occasioned  by  a  severe  twisting  of  the 
forearm,  violence  applied  at  the  superior  portion  of  the  forearm, 
and  by  forced  flexion. 

Pathology. — Both  the  bones  of  the  forearm  are  thrown  back- 
wards behind  the  articulating  surface  of  the  humerus,  being  also 
drawn  somewhat  upwards  by  the  action  of  the  triceps,  thus  forcing 
the  coronoid  process  of  the  ulna  into  the  olecranon  fossa.  The 
relative  position  of  the  radius  as  compared  with  the  ulna  is  rarely 
changed. 
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Fig.  269.  rpj^   brachialis   anticus   is   in   a  state   of 

extreme  tension,  or  perhaps,  lacerated,  while 

the   biceps  is   only  moderately  tense.     The 

I*  lateral   ligaments  are  more  or  less  severely 

&  ruptured,   while   the   posterior   and   annular 

L  ligaments    sustain  but    little   injury.      The 

median  nerve  is  also  pressed  upon  in  front  by 

■  A  the  humerus,  and  the  ulna  nerve  is  painfully 

'  stretched  over  the  projecting  extremity  of  the 

ulna  from  behind. 

Symptoms. — The  deformity  consequent 
on  this  variety  of  dislocation  is  very  marked 
and  characteristic.  Thus,  the  projection  of 
the  bones  behind  the  humerus  is  very  con- 
spicuous, while  the  prominence  produced 
by  the  condyles  of  the  latter  bone  will 
rarely  escape  detection.  The  distance  from  the  elbow  to  the 
wrist  is  sensibly  diminished,  as  may  be  readily  shown  by  taking 
the  measurement  from  the  styloid  process  of  the  radius  or  ulna 
to  the  corresponding  condyle  of  the  humerus.  The  forearm 
presents  a  somewhat  twisted  appearance,  and  is  almost  constantly 
in  a  state  of  semi-flexion,  though  in  some  cases  it  is  very  nearly 
straight.  Motion  of  the  joint  is  greatly  impaired,  all  efforts  at 
extension  or  flexion  being  accompanied  by  severe  pain  ;  in  most 
instances,  however,  the  surgeon  is  able  to  give  the  arm  a  slight 
lateral  motion,  which  is  altogether  impossible  when  the  joint  is  in 
its  normal  condition.  Unless  also  there  be  very  considerable 
swelling,  the  muscles  in  front  of  the  articulation,  can  be  felt  as 
tense  cords  stretched  over  the  condyles  of  the  humerus,  while  the 
triceps  stands  out  prominently  from  behind  the  bone,  forming  a 
marked  symptom  of  the  accident.  The  hand  is  found  in  a  posi- 
tive pronation,  or  strongly  inclining  to  this  position. 

Diagnosis. — The  two  circumstances  that  principally  contribute 
to  obscure  the  diagnosis  are  swelling  and  fracture.  The  former 
is  likely  to  supervene  rapidly  and  is  generally  very  considerable. 
Fracture  of  the  humerus  immediately  above  the  condyles  is  an 
accident  closely  simulating  dislocation  backwards,  and  the  nicest 
discrimination  is  often  required  in  order  to  determine  the  actual 
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condition  of  the  parts.  The  diagnosis,  however,  can  be  made  by 
observing  that  in  fracture  the  bones  are  readily  reduced  to  their 
natural  relations,  but  return  to  their  former  position  so  soon  as 
the  extension  is  discontinued ;  while  in  dislocation  the  parts  are 
fixed  and  greater  force  is  required  to  effect  replacement,  but  after 
it  is  accomplished  the  parts  retain  their  position.  An  important 
sign  to  be  taken  into  consideration  is  seen  in  the  fact,  that  by  flexing 
the  forearm  in  luxation,  the  prominence  produced  by  the  olecra- 
non is  increased,  while  extension  tends  to  diminish  it,  exactly  the 
reverse  of  what  occurs  in  fracture  ;  and  again,  if  a  circular  line  be 
drawn  around  the  joint  through  the  condyles  of  the  humerus  it 
will  not  cut  the  point  of  the  olecranon  as  in  a  normal  condition. 
In  dislocation,  also,  there  is  shortening  of  the  forearm,  but 
none  in  fracture  ;  while  the  existence  of  crepitus  in  the  latter 
accident,  and  its  absence  in  the  former,  will  generally  suffice  to 
render  the  nature  of  the  injury  clearly  apparent. 

Fracture  of  the  olecranon  process  can  usually  be  distinguished 
without  difficulty  ;  the  elevation  of  the  superior  fragment,  and  the 
interval  existing  between  it  and  the  remaining  portion  of  the 
ulna,  together  with  the  freedom  of  motion  enjoyed  by  the  joint, 
will  suffice  to  determine  the  diagnosis. 

Prognosis. — In  reoent  cases  the  prognosis  is  favorable  ;  but  if 
the  injury  be  allowed  to  remain  for  only  two  or  three  weeks  with- 
out receiving  proper  attention,  the  prognosis  must  be  guarded. 

Treatment. — Concerning  the  reduction  of  the  luxation,  Dr. 
Gross  writes:  "The  reduction  of  this  dislocation  is  extremely 
easy,  if  attended  to  immediately  after  its  occurrence,  but  very 
difficult  if  neglected  even  for  a  short  time.  Upon  this  subject 
there  is  no  difference  of  sentiment  among  practitioners,  writers, 
and  teachers.  My  experience  in  regard  to  it  is  ample  and  in  per- 
fect accordance  with  that  of  the  profession  generally.  I  have 
no  recollection  of  ever  being  foiled  in  my  efforts  in  a  solitary 
instance  of  recent  dislocation  of  the  elbow  joint,  while  I  can  recall 
to  mind  a  large  number  of  cases  where  everything  that  could  be 
done  proved  unavailing  after  the  third  week,  and  sometimes  even 
by  the  end  of  the  second.  I  am  not  prepared  to  assign  any 
reason  for  this  ;  or  to  say  why  a  displacement,  that  is  always  so 
easily  rectified,  if  properly  managed,  in  its  earlier  stages,  should  so 
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soon  become  utterly  irreducible,  resisting  and  defying  all  the  best 
directed  efforts  of  the  surgeon.  We  can  hardly  suppose  that  it  ia 
owing  exclusively  to  inflammatory  adhesions,  for  it  is  difficult  to 
conceive  that  they  could  become  either  so  extensive  or  so  firm,  in 
so  short  a  time,  as  to  produce  such  a  result ;  whatever,  however, 
the  true  explanation  may  be,  the  fact  remains,  and  this  is  all 
that  is  really  necessary  for  us  to  know.  The  practical  rule, 
then,  to  be  deduced  from  this  experience  is  that  all  dislocations  of 
the  elbow  backwards  should  receive  the  earliest  possible  attention, 
their  reducibility  being  in  an  inverse  ratio  to  their  duration.  "* 

The  reduction  may  be  effected  in  several  different  ways.  The 
most  common  method  is  that  devised  by  Sir  Astley  Cooper, 
and  which  is  thus  described  by  that  great  surgeon:  "The 
patient  is  made  to  sit  upon  a  chair,  and  the  surgeon,  placing 
his  knee  on  the  inner  side  of  the  elbow,  in  the  bend  of  the  arm, 
takes  hold  of  the  patient's  wrist,  and  bends  the  arm.  At  the 
same  time  he  presses  on  the  radius  and  ulna  with  his  knee,  so  as 
to  separate  them  from  the  os  humeri,  and  thus  the  coronoid  pro- 
cess is  thrown  from  the  posterior  fossa  of  the  humerus ;  and 
whilst  this  pressure  is  supported  by  the  knee,  the  arm  is  to  b& 
forcibly  but  slowly  bent,  and  the  reduction  is  soon  effected." 

Another  method  has  been  recommended  by  Liston  and  others, 
which  consists  in  seating  the  patient  upon  a  chair,  and  then 
drawing  the  arm  and  forearm  directly  backwards,  thus  relaxing- 
the  triceps  muscle,  counter-extension  being  made  against  the 
scapula. 

The  reduction  may  also  be  accomplished  by  seating  the  patient 
and  directing  two  assistants  to  make  extension  and  counter- exten- 
sion, one  grasping  the  wrist  and  the  other  interlocking  his  ringers 
in  front  of  the  humerus  immediately  above  the  elbow.  The 
surgeon  then  places  one  hand  firmly  against  the  olecranon,  while 
the  other  is  employed  in  pulling  backwards  in  order  to  produce 
flexion,  thus  lifting  the  coronoid  process  from  the  olecranon  fossa. 

In  case  of  old  luxations  it  may  be  necessary  to  resort  to  pul- 
leys, having  the  extending  band  secured  to  the  lower  portion  of 
the  forearm,  while  the  counter-extension  is  made  at  the  middle  of 

*  GroBB,  vol.  i,  p.  1104. 
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the  arm.  The  extending  force  should  be  continued  for  some 
minutes  together  with  steady  pressure  upon  the  olecranon.  Com- 
plete anaesthesia  is  first  to  be  induced  in  all  cases. 

The  after-treatment  is  to  be  carefully  attended  to,  in  order 
to  prevent  the  occurrence  of  high  inflammatory  action  and  anchy- 
losis. A  spiral  bandage  should  be  lightly  applied  from  the  fin- 
gers to  the  middle  of  the  arm,  and  in  some  cases  it  maybe  required 
to  employ  an  angular  splint  placed  on  the  front  of.  the  limb.  The 
forearm  is  then  to  be  placed  in  a  sling,  and  the  measures  already 
given,  adopted  to  combat  inflammation,  while  the  greatest  care 
must  be  exercised  to  prevent  the  supervention  of  anchylosis.  To 
this  end  passive  motion  is  to  be  made  so  soon  as  the  more  violent 
symptoms  of  inflammation  subside  and  judiciously  continued 
until  recovery  is  complete.  After  reduction,  in  all  cases  of  this 
kind,  it  is  important  to  keep  the  parts  constantly  wet  with  Acon- 
ite ,  Arnica ,  Rhus  or  Ruta  lotions  to  prevent  the  occurrence  of 
inflammation  and  to  give  tone  and  vigor  to  the  injured  structures 
of  the  joint. 

§  2— DISLOCATION  OF   THE  BONES  OF  THE  FOREARM  FOR- 
WARDS. 

This  is  an  accident  of  exceedingly  rare  occurrence  ;  so  much 
so,  indeed,  that  some  very  distinguished  surgeons,  as  Sir  Astley 
Cooper,  Vidal  (de  Cassis)  and  other  writers  have  doubted  its 
existence,  uncomplicated  with  fracture  of  the  olecranon.  Cases, 
however,  reported  by  Velpeau,  Prior,  Canton,  Monin,  and  others, 
prove  beyond  all  question  that  this  form  of  luxation  is  occasion- 
ally met  with  as  a  "pure,  uncomplicated  affection." 

It  necessarily  occurs  as  the  result  of  great  violence,  and  is 
therefore  attended  by  more  or  less  severe  contusion  of  the  soft 
parts,  with  extensive  rupture  of  the  ligaments  while  the  integu- 
ments and  muscles  in  front  of  the  elbow  are  found  in  a  state  of 
Extreme  tension. 

Syriiptoms. — The  forearm  is  somewhat  flexed  and  may  ba 
either  shortened  or  lengthened  according  to  the  position  the  ulna 
and  radius  occupy  to  the  condyles  of  the  humerus.  Thus,  in  the 
catfife  reported  by  Velpeau,  the  arm  was  found  in  an  immoveable, 
right-angled  position,  the  foreatm  was  considerably  shortened* 
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the  head  of  the  radius  and  the  olecranon  process  being  thrown 
completely  forwards,  the  former  occupying  the  coronoid  fossa, 
while  the  latter  was  carried  upwards  and  a  little  outwards.  In 
Canton's  case,  however,  the  olecranon  was  found  to  rest  directly 
in  front  of  the  humeral  extremity,  in  consequence  of  which  the 
forearm  was  correspondingly  lengthened.  The  articulating  surface 
of  the  humerus  can  be  felt  posteriorly,  the  condyles  forming  a 
distinct  projection,  while  a  well-marked  depression  exists  in  the 
situation  naturally  occupied  by  the  olecranon. 

Treatment. — Provided  the  luxation  be  complete,  the  forearm 
flexed  and  shortened,  the  reduction  should  be  attempted  by  forci- 
bly flexing  the  forearm  upon  the  arm,  at  the  same  time  making 
extension  from  the  wrist,  employing  the  knee  applied  to  the  lower 
part  of  the  humerus  as  a  fulcrum.  In  case  the  luxation  be  incom- 
plete, the  olecranon  resting  upon  the  articulating  surface  of  the 
humerus,  replacement  may  be  effected  by  extending  the  forearm, 
or  the  same  result  will  be  attained  by  flexing  the  elbow. 

Passive  motion  is  to  be  commenced  early  to  guard  against  the 
occurrence  of  anchylosis. 

§  3.— LATERAL  DISLOCATION  OF  THE  ELBOW. 

Lateral  dislocation  of  the  bones  of  the  forearm  very  rarely 
occurs,  and  the  recorded  examples  show  that  in  the  great  majority 
of  cases  it  is  incomplete.  It  may  result  in  consequence  of  vio- 
lence applied  at  the  hand  or  wrist,  the  forearm  being  flexed  ;  but 
more  commonly  from  a  blow  received  upon  the  inner  side  of  the 
forearm  or  upon  the  outer  side  of  the  humerus.  The  displace- 
ment may  occur  in  two  directions,  inwards  and  outwards. 

Dislocation  Outwards — Symptoms. —  In  dislocation  out- 
wards, or  to  the  radial  side,  the  forearm  is  slightly  flexed  and 
immovable,  being  also  strongly  pronated.  The  deformity  is  very 
striking  ;  the  internal  condyle  forms  a  sharp  prominence  on  the 
inside  of  the  joint,  leaving  a  depression  below ;  while  the  ulna 
resting  upon  the  external  condyle  can  be  distinctly  felt.  The 
olecranon  forms  an  unnatural  projection  posteriorly,  while  there 
is  a  very  noticeable  increase  in  the  breadth  of  the  articulation, 
with  flattening  of  its  anterior  surface. 
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In  the  dislocation  inwards,  the  deformity  is,  of  course,  more 
conspicuous  on  the  ulnar  side  of  the  limb,  where  the  olecranon 
and  the  head  of  the  radius  form  a  marked  prominence,  the  latter 
being  distinctly  felt  in  the  bend  of  the  elbow,  the  forearm  is 
partially  bent  and  somewhat  supinated,  and  the  anterior  and  pos- 
terior muscles  of  the  arm  are  dragged  inwards  by  the  displaced 
bones. 

Treatment. — Moderate  extension  and  counter-extension  in 
the  usual  manner,  facilitated  by  lateral  pressure,  will  generally 
effect  reduction  without  difficulty.  The  same  may  also  be  attained 
by  flexing  the  elbow  over  the  knee  in  the  manner  recommended 
for  dislocation  backwards.  Provided  the  head  of  the  radius  rest 
in  front  of  the  humerus,  or  of  the  ulna,  the  hand  should  be 
forced  into  a  state  of  supination  before  applying  extension. 

The  after-treatment  will  require  much  care  in  order  to  keep  the 
parts  in  their  normal  position,  and  to  prevent  anchylosis. 

gS.-DISLOCATTON  OF  THE  ULNA  BACKWARDS. 

Dislocation  of  the  ulna  alone  directly  backwards  from  its 
articulation  with  the  humerus,  is  an  accident  of  extremely  rare 
occurrence,  so  muctiso,  indeed,  that  it  is  not  easy  to  conceive  that 
a  complete  displacement  of  the  upper  extremity  of  the  ulna  can 
occur,  unattended  by  fracture  of  the  coronoid  process,  luxation 
or  fracture  of  the  radius,  or  a  fracture  of  the  external  condyle 
of  the  humerus.  Still  it  is  quite  possible  that  a  partial  sublux- 
ation of  the  ulna  backwards  may  result  from  severe  falls  upon 
the  upper  and  inner  part  of  the  hand,  without  any  of  the  above 
complications. 

The  symptoms  characterizing  it  consist  of,  an  unnatural  pro- 
jection backwards  of  the  olecranon,  the  semi-flexion  and  pronation 
of  the  forearm  and  hand,  the  immobility  of  the  joint,  and  the 
forearm  twisted  inwards  ;  the  coronoid  process  is  lodged  in  the 
sigmoid  cavity  of  the  humerus. 

Treatment. — The  measures  applicable  in  case  of  dislocation 
of  both  bones  backwards  will  suffice  to  accomplish  reduction  in 
the  event  of  this  accident. 

Compound  dislocations  of  the  elbow  are  serious  and  are 
liable  to  be  followed  by  the  worst  results,  terminating  it  may  be, 
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in  ulceration  and  caries  of  the  bones  of  the  joint.  The  severity 
is  materially  increased  when  fracture  accompanies  luxation.  If 
the  patient  is  young  and  vigorous,  efforts  should  be  made  by  all 
means  to  save  the  limb.  If  on  the  other  hand  the  person  is  old, 
infirm,  or  possessed  of  a  shattered  constitution,  and  attempts  to 
save  the  limb  have  failed,  it  is  good  practice  to  amputate  rather 
than  jeopardize  life  by  protracted  suppuration,  ulceration  and 
hectic'  irritation.  In  the  latter  case,  amputation  to  be  successful 
should  be  done  immediately.  Excision  of  the  ends  of  the  bones 
may  be  employed  if  the  circumstances  are  favorable. 


SECTION  III. 

DISLOCATIONS    OF   THE   RADIO -ULNAR  JOINTS. 

§1.— DISLOCATIONS  OF  THE  HEAD  OF  THE  RADIUS. 

Dislocation  of  the  superior  radio-ulnar  joint  may  occur  in 
three  directions,  the  head  of  the  radius  being  thrown  from  its 
cavity  forwards,  backwards  and  outwards.  The  experience 
of  American  surgeons,  especially,  shows  the  forward  dislocation 
to  be  by  far  the  most  frequent,  while  Velpeau,  Vidal  (de  Cassis) 
Ghelius,  Boyer  and  others  contend  that  dislocation  backwards  is 
the  most  common. 

1.  The  dislocation  forwards  may  result  from  a  blow 
received  upon  the  posterior  surface  of  the  head  of  the  radius,  or 
from  a  fall  upon  the  palm  of  the  hand,  by  which  the  upper  end 
of  the  bone  is  tilted  forwards  and  thrown  against  the  coronoid 
process  of  the  ulna  and  the  external  condyle,  at  the  same  time 
rupturing  more  or  less  the  annular,  anterior  and  external 
lateral  ligaments.  It  has,  also,  resulted  from  extreme  pronation 
and  from  violent  adduction  of  the  forearm. 

Symptoms. — The  forearm  is  slightly  flexed,  and  in  a  position 
midway  between  pronation  and  supination,  though  in  some  cas£6 
it  is  strongly  pronated,  and  cases  have  also  been  reported  in 
which  there  was  forced  supination.  The  limb  cannot  be  extended 
perfectly  without  causing  pain,  while  attempts  to  flex  the  f ore&nn 
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at  a  right  angle  will  prove  fruitless  in  consequence  of  the  head 
of  the  radius  striking  against  the  lower  and  fore  part  of  the 
humerus.  The  head  of  the  radius  can  be  distinctly  felt  in  the 
bend  of  the  elbow,  rotating  under  the  finger,  while  the  condyles 
of  the  humerus  are  unusually  prominent.  The  whole  outer 
aspect  of  the  forearm  presents  a  deformity,  being  thrown  up- 
wards, while  a  vacuity  can  be  felt  in  the  natural  situation  of  the 
head  of  the  bone. 

Fig.  270.  Treatments 

— Extension 
and  counter- 
extension  are 
to  be  made,  by 
the  s  u  rg  e  o  n 
seizing  the  hand 
of   the   patient 

and  making  traction  in  the  direction  occupied  by  the  limb,  the 
forearm  being  semi-flexed,  to  relax  the  biceps  muscle,  at  the 
same  time  the  hand  is  to  be  carried  into  forced  supination,  the 
head  of  the  radius  being  pressed  downwards  and  backwards  into 
position  hy  the  thumb.  The  counter- extension  is  to  be  applied 
at  the  middle  of  the  arm. 

After  effecting  reduction,  care  should  be  exercised  not  to 
straighten  the  limb  completely  for  some  weeks,  as  the  action  of 
the  biceps  upon  the  weakened  and  lacerated  ligaments  would  be 
likely  to  reproduce  the  luxation.  The  forearm  should,  therefore, 
be  placed  in  a  sling  at  nearly  right  angles  with  the  arm,  and  in 
case  the  radius  does  not  readily  retain  its  natural  situation,  a 
right-angled  splint  should  be  employed,  placing  a  small  compress 
upon  the  head  of  the  bone.  Passive  motion  should  be  com- 
menced in  the  course  of  five  or  six  days  to  prevent  the  occurrence 
of  anchylosis. 

2.  The  dislocation  backwards  commonly  occurs  in  conse- 
quence of  violence  applied  to  the  hand  when  the  forearm  is 
strongly  pronated  and  carried  beyond  the  natural  line  of  the 
body;  from  a  direct  blow  upon  the  anterior  and  upper  part  of 
the  radius ;  or  from  a  severe  twisting  of  the  arm.  This  form  of 
luxation,  however,  is  of  rare  occurrence. 
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Symptoms. — The  forearm  is  semi-flexed  and  in  a  fixed  state 
of  pronation  ;  the  head  of  the  radius  can  be  felt  behind  the  in- 
ternal condyle  of  the  humerus  beside  the  olecranon  ;  the  motion 
of  the  elbow  is  very  limited,  both  as  regards  flexion  and  extension, 
while  supination  is  impossible.  There  is  a  distinct  sulcus  felt  at 
the  upper  and  outer  part  of  the  forearm  just  below  the  elbow. 
The  peculiar  appearance  of  the  limb  is  of  itself  almost  indicative 
of  the  injury. 

FiS-  271*  Treatment.— Ex- 

tension and  counter- 
extension  are  to  be 
employed  by  apply- 
ing the  latter  to  the 
lower  portion  of  the 
arm,  while  extension 
is  made  from  the  hand  or  wrist  in  the  line  of  the  displacement ; 
the  surgeon  at  the  same  time  bringing  the  forearm  into  forced 
supination.  Pressure  should  also  be  applied  to  the  head  of  the 
radius  in  order  to  push  it  from  behind  forwards  towards  the  lesser 
tubercle  of  the  humerous. 

Reduction  has  also  been  accomplished  by  extending  the  limb 
forcibly  and  then  suddenly  flexing  the  forearm.  When  the  pa- 
tient has  not  been  relaxed  by  an  anaesthetic,  the  return  of  the 
bone  to  its  place  will  be  indicated  by  a  distinct  snap. 

3.  Dislocation  outwards  very  rarely  occurs,  and  then  only  in 
a  very  incomplete  form.  Hamilton  writes,  that  we  ought  not  to 
consider  this  as  a  distinct  form  of  primary  dislocation,  but  rather 
as  a  consecutive  luxation,  or  at  least  as  only  a  modification  of  the 
forward  or  backward  luxation.  Indeed,  I  think  the  radius  never 
will  be  found  thrown  directly  outwards,  but  always  in  a  direction 
inclining  forwards  or  backwards.*  A  well-marked  case  has 
never  come  under  my  own  observation,  and  from  the  anatomy 
of  the  joint,  I  am  also  inclined  to  regard  this  variety  of  disloca- 
tion, according  to  the  circumstances  of  the  case,  as  a  modified 
form  of  either  the  forward  or  backward  luxation. 

The  symptoms  will  of  course,  simulate  those  accompanying 

*  Hamilton,  Op.  cit.  p.  566. 
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the  two  previous  dislocations,  according  as  it  approaches  one  or 
the  other,  while  the — 

Treatment  will  consist  in  making  extension  and  counter-ex- 
tenBion  in  the  usual  manner,  at  the  same  time  facilitating  the 
reduction  by  pressing  the  head  of  the  radius  downwards  and 
forwards,  the  forearm  being  flexed  at  very  nearly  a  right  angle 
with  the  humerus. 

The  closest  attention  is  required  in  conducting  the  after-treatment 
of  these  dislocations,  as  they  are  extremely  apt  to  be  reproduced 
from  the  slightest  causes,  while  there  is  also  great  danger  of  the 
occurrence  of  anchylosis.  These  accidents  are  therefore  to  be 
guarded  against  by  properly  bandaging  the  limb,  aided  by  com- 
presses and  splints  or  whatever  other  apparatus  may  be  required 
to  insure  perfect  rest,  as  well  as  medicated  lotions  to  the  parts  as 
hitherto  recommended.  Passive  motion  must  not  be  neglected  in 
its  proper  time. 

SECTION  IV. 

DISLOCATIONS     OF     THE     WRIST. 

Dislocations  of  the  wrist  joint  are  of  so  rare  occurrence  that 
their  existence,  as  an  uncomplicated  traumatic  lesion,  has  been 
denied  by  even  so  eminent  and  experienced  a  surgeon  as  Dupuy- 
tren  and  other  modern  writers.  More  recent  observations,  how- 
ever, have  fully  established  the  possibility  of  this  accident ;  still, 
there  is  no  doubt  that  fracture  of  the  inferior  extremity  of  the 
radius,  a  lesion  frequently  met  with,  has  repeatedly  been  mistaken 
for  a  carpal  dislocation.  The  train  of  symptoms  presented  by 
fracture  of  the  lower  portion  of  the  radius,  especially  if  it  be  of 
an  impacted  character,  so  closely  simulate  those  observed  in  dis- 
placements of  the  wrist,  that  it  often  demands  the  nicest  discrim- 
ination in  order  to  determine  the  true  nature  of  the  injury.  The 
reason  of  the  extreme  infrequency  of  luxations  of  the  wrist  is 
readily  seen  by  a  glance  at  the  anatomical  character  of  this  artic- 
ulation. Thus,  the  broad,  expanded  extremity  of  the  radius  is 
joined  firmly  to  the  scaphoid,  semi-lunar,  and  cuneiform  bones  by 
a  number  of  powerful  ligaments,  hence  giving  this  articulation 
greater  strength  than  is  enjoyed  by  the  shaft  of  the  bone. 
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Dislocation  of  the  carpus  may  occur  in  two  different  directions, 
namely,  backwards  and  forwards ;  luxation  laterally  being 
necessarily  associated  with  fracture  of  the  styloid  process  of  the 
radius  or  ulna,  according  as  the  carpal  bones  are  thrown  out- 
wards or  inwards. 

§  1.— DISLOCATION  OF  THE  CARPAL  BONES  BACKWARDS. 
In  dislocation   backwards,  the  carpal   bones   rest  behind  the 
articular  extremities  of  the  ulna  and  radius,  creating  a  promin- 
ent convex  swelling   corresponding  to  the   line  of  the  first  row 
FiS  ^2.  of  the  bones  of  the 

wrist.  There  is 
'  slight  shortening  of 
the  forearm ;  the 
hand  and  fingers  are 
forcibly  flexed ;  and 
the  styloid  processes 
of  the  radius  and 
ulna  form  an  unnat- 
ural and  abrupt  pro- 
jection on  the  pal- 
mar surface  of  the  wrist.  Its  antero-posterior  diameter  is  much 
increased  with  a  total  absence  of  crepitus.  The  facility  with 
which  the  deformity  is  removed,  and  the  displacement  reduced, 
together  with  the  general  laxity  of  the  wrist-joint,  enable  the 
surgeon  to  diagnose  the  injury  from  impacted  fracture  of  the 
radius.  The  existence  of  the  convex  swelling  points  out  that  it 
is  not  a  mere  sprain  that  has  occurred. 

To  this  it  may  be  added,  that  in  luxation  there  is  a  larger 
tumor  developed  than  in  fracture,  while  in  the  latter  accident 
also,  the  bones  of  the  forearm  are  sensibly  shortened,  admit  of 
considerable  motion,  and  can  generally  be  made  to  elicit  a  dis- 
tinct sense  of  crepitation.  The  radius  and  ulna  in  luxation 
retain  their  normal  length  and  the  prominence  on  the  back  of  the 
joint  is  characteristically  hard,  convex  and  transversely  elongated. 

§  ^.— DISLOCATION  OF  THE  CARPAL  BONES  FORWARDS. 
In  the  dislocation  forwards  the  train  of  symptoms  described  as 
accompanying  the  former  variety  are  directly  reversed,  the  bones 
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of  the  forearm  being  thrown  behind  those  of  the  carpus,  while 

the  carpal  bones  form  a  well-defined  prominence  on  the  palmar 

aspect  of    the   wrist,   Fig.  273.      The  fingers,    are    violently 

extended,  the   distance   be-  Fig.  273. 

tween  „the  elbow  and  wrist  is 

sensibly    diminished,     while 

the  styloid  process   of    the 

radius  and  ulna  can  be  felt 

behind  the  hand  and  riding 

on  the   carpus    where  they 

form  a  distinct  tumor,    the 

articular   groove   separating 

them  being  occupied  by  the 

tightly  -  stretched     extensor 

tendons. 

Treatment. — Reduction  of  luxations  of  the  wrist  is  read- 
ily accomplished  by  applying  extension  to  the  hand,  and  coun- 
ter-extension to  the  forearm  at  its  upper  third,  at  the  same 
time  exerting  firm  and  steady  pressure  by  means  of  the  thumb 
upon  the  carpal  bones.  After  the  replacement  has  been  effected, 
a  spiral  bandage,  aided  by  a  light  splint,  should  be  applied 
to  the  forearm,  commencing  at  the  ends  of  the  fingers,  and  the 
parts  subsequently  kept  wet  with  diluted  tincture  of  Buta, 
Rhus  or  Arnica — the  former  of  which  will  prove  highly  service- 
able. Not  unf requently,  however,  the  inflammatory  action  will  be 
so  severe,  notwithstanding  the  most  active  measures,  that  serious 
consequences  will  inevitably  result,  as  sloughing  of  the  soft  tissues, 
or  caries  of  the  carpal  bones.  The  utmost  vigilance  will  be  required 
in  order  to  prevent  anchylosis.  In  the  event  of  suppuration, 
ulceration,  caries,  &c,  the  case  will  be  conducted  upon  the  gen- 
eral principles  laid  down  in  the  treatment  of  those  respective 
conditions. 

§  3— DISLOCATIONS  OP   THE  LOWER   EXTREMITY   OF    THE 

ULNA. 

Dislocation  of  the  inferior  radio-ulnar  joint  may  be  produced 

in  two  different  directions,  the  ulna  being  thrown  forwards  beyond 

the  line  of  the  radius  in  one  instance,  and  backwards  in  the  other. 

These  accidents  are  both  of  rare  occurrence. 
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1.  In  dislocation  backwards  of  the  lower  extremity  of  the 
ulna,  the  hand  assumes  a  state  of  pronation,  the  fingers  are 
slightly  bent,  while  the  styloid  process  is  no  longer  in  a  line  with 
the  fifth  metacarpal  bone,  the  head  of  the  ulna  being  directed 
obliquely  across  the  radius  in  such  a  manner  as  to  produce  a  dis- 
tinct prominence  above  the  level  of  the  cuneiform  bone,  while  the 
inferior  portion  of  the  forearm  has  the  appearance  of  being 
unnaturally  narrow. 

2.  Dislocation  forwards  of  the  lower  end  of  the  ulna  very 
rarely  occurs,  and  presents  a  train  of  symptoms  directly  the 
reverse  of  those  enumerated  as  accompanying  luxation  backwards. 
Thus,  the  hand  and  fingers  are  strongly  supinated,  while  the  ulna 
directed  across  the  anterior  aspect  of  the  radius,  forms  a  distinct 
prominence  immediately  above  and  in  front  of  the  wrist. 

Treatment. — The  reduction  is  accomplished  by  flexing  the 
forearm  to  a  right  angle  with  the  humerus,  and  firmly  extending 
the  hand,  at  the  same  time  rotating  it  outwards  until  it  assumes 
a  state  of  supination  in  the  dislocation  backwards,  but  is  to  be 
forcibly  pronated  in  the  luxation  forwards. 

The  limb  is  then  to  be  carefully  bandaged,  and  supported  by  a 
padded  splint,  extending  from  the  fingers  to  the  elbow. 


SECTION  V. 

DISLOCATION  OF  THE  CARPAL  BONES. 

Dislocation  of  the  carpal  bones  very  rarely  occurs,  except  as 
a  result  of  gunshot  wounds,  very  few  cases  being  reported  in 
which  the  accident  was  occasioned  by  a  blow  or  fall.  The  reason 
of  the  great  infrequency  of  this  injury  is  apparent  from  a  con- 
sideration of  the  anatomical  structure  of  the  parts.  Thus,  the 
bones  are  seen  to  be  bound  firmly  together  on  all  sides  by  power- 
ful ligaments,  while  the  degree  of  motion  enjoyed  by  these  bones 
is  exceedingly  limited. 

Those  regarded  as  most  liable  to  displacement  are  the  os  mag- 
num,  cuneiform,  and  pisiform,  while  the  unciform  and  semi- 
lunar have  also  been  known  to  suffer  partial  dislocation. 
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§  1.— DISLOCATION  OF  THE  OS  MAGNUM. 

This  bone,  in  consequence  of  its  position  "and  relation  to  the 
surrounding  structures,  is  the  most  frequently  luxated  of  any  of 
the  carpal  bones,  and  may  be  occasioned  by  forcibly  flexing  the 
wrist,  as  in  falls  upon  the  back  of  the  hand.  It  will  thus  be 
made  to  form  a  hard,  circumscribed  tumor,  which  will  be  sensibly 
increased  by  flexion  of  the  wrist,  and  correspondingly  diminished 
by  extension.  The  swelling  will  generally  be  quite  severe,  and 
often  materially  obscure  the  diagnosis. 

The  reduction  is  effected  by  extending  the  hand,  and  making 
gentle  pressure  upon  the  bone  in  a  direction  opposite  to  that  of 
the  displacement.  The  hand  is  then  to  be  kept  in  the  extended 
position  by  means  of  two  light  splints,  one  placed  in  front  and 
the  other  on  the  back  of  the  hand.  It  may  also  be  necessary  t$ 
employ  a  compress  placed  on  the  head  of  the  bone  in  order  to 
retain  it  in  position.  Passive  motion  should  be  commenced  in 
the  course  of  ten  days  or  two.  weeks,  though  the  apparatus  for 
dressing  is  not  to  be  dispensed  with  for  a  considerable  time,  as 
the  Jigamentous.  structures  about  the  wrist  are  very  slow  in  uniting. 
§  2.— DISLOCATION  OF'  THE  OS  PISIFORME. 

Dislocations  of  this  bone  are  due  to  the  action  of  the  flexor 
carpi ulnaris*  which  is- inserted  into  it,  the  ligaments  being  pre- 
viously1 weakened,  by  diseases  It  is  exceedingly  difficult  to  retain 
it  imposition  after  its  reduction,  has  been  effected ;  but  fortunately 
its  displacement  is  of  comparatively  little  annoyance.  When  the 
a&cident  demands  attention,  Gross  recommends  that  the  hand  be 
placed  in  a  slightly  flexed  position,  in  a  tin  case,  extending  from 
the  middle  of  the  forearm  to  the  metacarpophalangeal  joints,  the 
carpal  piece  being  so,  arranged  as  to  form  an  obtuse  angle  with 
the  other.  A  compress  is;  then*  to  be  applied  to  the  lower  and 
inn$p>part  of  the  wrist,  in  the  situation  of  the  displacement,  and 
confined  by  adhesive  strips*  and  a  bandage. 

§  3.— DISLOCATION  OF  THE  OS  CUNEIFORM 
Hardly  possesses*  a  well- authenticated  case  on  record,  and  when 
it  does  occur  will  be  amenable  to  the  same  general  principles  of 
treatment  already  given,  with  fomentations  of  Arnica  or  Rhus 
constantly- applied  to*  the- part  untile  all  inflammatory  action  has> 
passed^away. 

20 — vol.  n. 
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SECTION  VI. 

DISLOCATION   OF   THE  METACARPAL  BONES. 

Dislocation  of  the  metacarpal  bones  from  the  carpus  may 
occur  as  a  result  of  extreme  violence,  but  the  accident  is  one 
that  is  exceedingly  infrequent.  The  metacarpal  bone  of  the 
thumb  is  the  most  likely  to  be  thus  affected,  only  a  very  few 
cases  of  luxation  of  either  of  the  other  metacarpal  bones  being 
recorded. 

Among  the  cases  collected  by  Malgaigne,  the  first,  observed 
by  Bourguet,  consisted  of  a  forward  dislocation  of  the  meta-. 
carpal  bone  of  the  index  finger ;  the  second,  seen  by  Roux,  was 
a  backward  luxation  of  the  metacarpal  bone  of  the  great  finger. 

Two  cases  are  also  reported  by  Hamilton,  in  both  of  which 
there  was  a  "  partial  luxation  backward  of  the  proximal  ends  of 
the  metacarpal  bones  of  the  index  and  great  fingers  of  the  right 
hand,  produced  by  striking  with  the  clenched  fist." 

§  1.— DISLOCATION  OF   THE  METACARPAL   BONES   OF  THE 
THUMB  AND  FINGERS. 

Dislocation  of  the  superior  extremity  of  the  metacarpal  bone 
of  the  thumb  may  occur  in  two  directions — forwards  and  back- 
wards, the  latter  being  by  far  the  most  frequent.  It  is  produced 
by  violence  applied  to  the  back  of  the  thumb,  which  throws  it 
into  a  state  of  extreme  flexion ;  the  same  result  may  also  be 
occasioned  by  a  force  acting  upon  the  palmar  aspect  of  the 
thumb. 

Symptoms. — The  position  of  the  thumb  in  this  injury  is 
variable;  thus  it  is  sometimes  perfectly  straight,  or  it  maybe 
more  or  less  flexed,  while  in  some  instances  the  bone  is  found  in- 
clined inwards  towards  the  palm  of  the  hand.  The  superior 
extremity  of  the  bone  rests  upon  the  back  of  the  trapezium, 
forming  an  unusual  prominence,  projecting  towards  the  styloid 
process  of  the  radius  to  the  extent  of  one-half  or  three-quarters 
of  an  inch. 

Redu<5Uon  is  to  be  accomplished  by  extension,  aided  by  mod- 
erate pressure.  The  difficulty  in  maintaining  a  secure  hold  of 
the   dislocated  phalanx,  while  effecting  the  forcible   extension 
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usually  required,  is  such  a  common  source  of  embarrassment  afl 
to  have  led  to  the  trial  of  other  means  to  effect  this  purpose. 
Among  these  means  manipulation  has  been  resorted  to  with  the 
most  successful  results,  according  to  the  plan  proposed  by  Dr. 
Crosby,  of  New  Hampshire.  By  this  method  the  displaced  bone 
is  more  readily  reduced  than  by  any  other  process.  It  is  per- 
formed in  the  following  manner,  described  by  the  author:  "  Let 
the  surgeon  seat  himself  so  as  to  face  in  the  same  direction  as 
the  patient,  and  place  the  patient's  hand  upon  his  knee.  Then 
turning  back  the  phalanx  of  the  thumb  (or  finger),  so  that  it 
will  form  more  than  a  right  angle  with  its  metacarpal  bone,  let 
him  place  both  of  his  index  fingers  against  the  ball  of  the  pa- 
tient's thumb  (or  finger)  while  he  presses  the  ends  of  both  his 
own  thumbs  against  the  projecting  end  of  the  luxated  phalanx, 
pushing  it  forcibly  forward  until  the  head  of  the  phalanx  slips 
over  the  end  of  the  metacarpal  bone  into  its  place,  as  may  be 
readily  accomplished  with  but  little  pain  to  the  patient.  The 
simplicity  and  elegance  Fig.  274. 

of  this  method  by  sub- 
stituting manipulation 
for  mechanical  exten- 
sion supersedes  all  oth- 
er processes  for  luxa- 
tions of  the  metacarpal 
bones,  and  is  entitled 
to  be  considered  as  one 
of  the  improvements 
in  surgery. 

The  instrument  of 
exclusive  of  the  above 
method,  is  probably 
the  best  adapted  to 
the  purpose.  Its  use 
and  the  manner  of 
adaptation  is  best  shown  by  reference  to  the  subjoined  cut. 

Provided,  however,  the  surgeon  be  disposed  to  resort  to  exten- 
sion and  counter-extension  ordinarily  made,  the  extending  force 
can  be  most  conveniently  applied  by  means  of  the  clove-hitch, 


Dr. 


R.  J.  Levis,  of   Philadelphia,  Pa., 
Fig.  275. 
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secured  over  a  wet  roller  passed  two  or  three  tim$j3;  abound  the 
phalanx  to  protect  the  integuments ;  the  counter-extension  may  be, 
made  by  the  use  of  a  handkerchief  folded  into  a  cravat,  th$  cen- 
ter of  which  is  to  rest  in  the  palm  of  the  hand,  while  the  extrem-; 
ities  are  crossed  behind  the  wrist  and  brought  in  front  of  th$ 
forearm  to  be  held  by  an  assistant.  After  continuing  the  extension, 
for  a  time,  the  thumb  should  be  carried  inwards,  in  a  semi-cii:cular 
direction,  while,  at  the  same  time,  firm  pressure  is  to  be  exerted  i^pon 
the  base  of  the  phalanx  with  a  view  of  urging  it  over  the  some- 
what expanded  end  of  the  metacarpal  bone.  But  notwithstan.ding; 
the,  employment  of  the  various,  methods  recommended^  still  the 
surgeon  in  some  instances  may  signally  fail,  in  which  event  a 
subcutaneous  division  of  one  or  both  of  the  heads  of  the  short 
flexor  of  the  thumb  may  be  resorted  to,  after  which  the  reduction 
is  ordinarily  accomplished  without,  further  difficulty. 


CHAPTER  IV. 

DISLOCATIONS  OF  THE  LOWER  EXTREMITY. 


SECTION  L 

DISLOCATIONS   OF  THE  HIP  JOINT. 

Dislocations  of  the  hip  occur  far  more  frequently  than  appears 
possible  from  a  consideration  o£  the  anatomical  structure  and 
relations  o£  this  joint.  Thus,  the  great  depth  of  the  acetabulum 
enables  it  to  receive  the  large,  spherical  head  of  the  femur  into 
its  socket  in  the  most  complete  manner,  while  the  latter  is  secured 
in  this  position  by  a  powerful  capsular  ligament  closely  and  firmly 
fitted  around  the  margin  of  the  articulating  cavity.  In  addition, 
to  this,  the  ligamentum  teres,  or  round  ligament,  passes  directly 
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from  the  head  of  the  bone  to  the  bottom  of  the  acetabulum,  the 
articulation  also  receiving  immense  strength  from  the  peculiar 
arrangement  of  the  large  and  powerful  muscles  surrounding  it, 
such,  for  example,  as  the  glutei  and  psoas  magnus  muscles,  the 
pyramidalis,  obturator  externus  and  internus,  and  quadratus  fe- 
inoris,  together  with  the  muscles  on  the  front  and  inside  of  the 
thigh.  All  these  conduce  to  the  forming  of  so  safe  and  complete 
"a  protection  to  the  osseous  structures,  that  the  femur  never  suffers 
dislocation,  as  a  strictly  traumatic  lesion,  without  the  application 
of  great  and  sudden  force,  which  is  effective  in  proportion  as  it 
is  diffused  over  a  large  surface. 

The  fact,  however,  that  gradual  luxation  of  the  hip  may  result 
from  a  change  in  the  normal  condition  of  the  acetabulum  ar^d 
head  of  the  femur,  consequent  on  diseased  action,  has  already 
been  referred  to  when  speaking  of  coxalgia,  or  hip  disease. 

Varieties. — The  principal  dislocations  of  the  femur  are  two 
anterior  and  two  posterior  to  a  line  drawn  vertically  through 
the  acetabulum ;  the  two  posterior  are  backwards  and  upwards 
upon  the  dorsal  surface  of  the  ilium;  backwards  and  downwards 
into  the  sciatic  notch.  The  two  anterior  are  forwards  and  upwards 
upon  the  ipubeB, mi  forwards  and  downwards  into  the  obturator, 
or  thyroid  foramen.  Of  these  varieties,  which  may  be  desig- 
nated as  iliac,  sciatic,  thyroid,  and  pubic,  the  first  is  by  far  the 
most  common,  the  remaining  ones  standing  pretty  nearly  in  the 
order  of  frequency  as  above  enumerated.  Thus,  Sir  Astley 
Cooper  estimated  that  out  of  every  twenty  cases,  twelve  would  be 
iipon  the  dorsum  ilii,  five  in  the  sciatic  notch,  two  in  the  thyroid 
foramen,  and  one  on  the  pubes.  Hamilton  has  collected  one 
hundred  and  four  cases  of  luxations  of  the  hips,  including 
the  anomalous  dislocations,  of  which  fifty-five  were  of  the  iliao 
variety ;  twenty-eight,  sciatic ;  thirteen,  thyroid,  and  eight,  pubic. 

Each  of  the  above  dislocations  is  complete,  the  head 
of  the  femur  being  thrown  entirely  out  of  its  articulating 
cavity,  and  necessarily  producing  extensive  injury  to  the  neigh- 
boring soft  parts.  For  example,  the  capsular  ligament,  and  the 
ligamehtum  teres  suffer  more  or  less  laceration ;  the  rotator  mus- 
cles, particularly  the  gluteus,  medius  and  minimus,  are  severely 
torn  ;  while  the  integuments  and  more  superficial  muscles  will  be 
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likely  to  sustain  great  contusion,  especially  if  the  force  creating 
the  luxation  be  direct. 

§1.— DISLOCATIONS  BACKWARDS  AND  UPWARDS    ON  THE 
DORSUM  ILII. 

Etiology. — This  form  of  dislocation  is  generally  produced  by 
the  application  of  mechanical  violence.  By  this  means  the  thigh 
may  be  forced  into  a  state  of  extreme  adduction,  or  of  adduction 
combined  with  rotation,  the  femur  at  the  same  time  receiving  an 
impulse  upwards  and  backwards.  Accordingly  the  accident  is 
found  to  ensue  in  consequence  of  falls  from  a  height,  the  patient 
striking  upon  his  foot  or  knee,  the  displacement  being  particu- 
larly liable  to  occur,  provided  the  concussion  be  received  upon  the 
outside  of  the  limb.  The  injury  is  liable  to  result  also  from 
slipping  down  while  carrying  a  heavy  weight  upon  the  head,  or 
by  severe  force  applied  to  the  back  of  the  pelvis,  the  body  being 
inclined  forwards. 

Symptoms. — There  is  marked  deformity  of  the  hip,  its  usual 
rotundity  being  lost  in  consequence  of  the  relaxation  of  the 
gluteii  muscles,  while  the  trochanter-major  is  carried  into  closer 
proximity  with  the  anterior  superior  spinous  process  of  the  ilium 
than  is  natural.  The  head  of  the  femur  may  be  distinctly  felt 
in  its  new  position,  especially  when  flexing  or  extending  the  limb* 
The  limb  is  shortened  from  one  to  three  inches,  the  average  being 
about  one  inch  and  a  half,  and  strongly  rotated  inwards,  so  much 
so  that  the  great  toe  of  the  luxated  limb  points  towards  the  instep 
of  the  sound  foot,  or  rests  upon  it,  while  the  knee,  earned  some- 
what in  advance  of  its  fellow,  touches  the  thigh  near  the  superior 
margin  of  the  patella.  The  degree  of  shortening  can  be  ascer- 
tained by  extending  a  piece  of  tape  or  graduated  measure  from  the 
anterior  superior  spinous  process  of  the  ilium  to  the  center  of 
the  tuberosity  of  the  internal  condyle  on  each  side,  being  careful 
to  have  the  body  placed  in  a  perfectly  straight  position  before 
measurement  is  made. 

The  thigh  is  somewhat  flexed  upon  the  pelvis,  the  leg  bent  upon 
the  thigh,  thus  lifting  the  heel  to  a  considerable  distance  above  the 
floor.  The  flexion  of  the  thigh  may  be  readily  increased,  to  some 
extent,  and  slightly  adducted,  but  all  attempts  at  abduction  are 
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practically  impossible  and  attended  Fig.  276 

by  severe  pain.  The  degree  of 
motion,  however,  of  which  the 
limb  is  capable,  depends  upon  the 
extent  of  the  displacement,  the 
amount  of  injury  sustained  by  the 
capsular  ligament,  as  well  as  to 
the  degree  of  laceration,  stretch- 
ing, and  relaxation  of  the  muscles 
implicated. 

The  examination  should  in  all 
cases,  when  practicable,  be  con- 
ducted first  in  the  erect  posture, 
after  which  the  diagnosis  may  be 
rendered  complete  by  allowing  the 
patient  to  assume  whatever  other 
position  the  surgeon  may  desig- 
nate. 

It  is  here  proper  to  remark  that 
the  majority  of  writers  affirm  that 
this  form  of  luxation  is  attended 
by  a  sensible  depression  of  the 
great  trochanter,  a  statement 
wholly  unwarranted  by  the  casesrlj 
coming  under  my  own  observation, " 
and  which  I  regard  as  incom- 
patible   with    the  circumstances  of      Dislocation  upon  the  dorsum  ilil. 

the  case.  Dr.  Gross,  also,  dissents  from  the  above  assertion, 
and  I  beg  permission  to  quote  his  remarks  upon  this  point.  He 
writes:  "It  is  surprising  that  writers  should  invariably 
insist  upon  stating  that  there  is  less  prominence  of  the  great 
trochanter  in  this  variety  of  luxation  than  natural,  whereas 
a  little  reflection  will  serve  to  convince  any  one  that  such 
an  opinion  is  altogether  untenable.  To  prove  the  truth  of  this 
remark  it  is  only  necessary  to  examine  the  position  which  the 
femur  assumes  in  consequence  of  the  dislocation.  The  whole 
limb  being  strongly  rotated  inwards,  the  trochanter,  as  it  lies 
in  its  new  situation  just  above  the  rim  of  the  acetabulum,  or  partly 
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above  and  partly  below,  is  necessarily  tilted  up -and  brought  for- 
ward so  as  to  augment  in  a  very  striking  degree,  its  saliency 
beneath  the  integuments  and  muscles  of  the  gluteal  region.  'An 
excellent  idea  of  the  changes  produced  in  the  projection  of  the 
trochanter  may  be  formed  by  alternately  everting  and  inverting 
the  foot  strongly  in  the  ordinary  standing  attitude,' so  as  to  make, 
on  the  one  hand,  the  big  toe  of  the  rotated  limb  point  against 
the  opposite  tarsus,  and,  on  the  other,  against  the  hollow  be- 
tween the  tendo-Achillis  and  the  inner  malleolus.  In  the  former 
position,  the  bony  eminence  will  be  remarkably  prominent,  jut- 
ting out  as  a  rounded  mass,  whereas  in  the  latter  it  will  hardly 
be  perceptible,  or,  at  all  events,  comparatively  small.  In  displace- 
ment of  the  head  of  the  bone  upwards  and  backwards,  the. pro- 
jection is  abnormally  distinct,  and  is,  therefore,  a  sign  of  great 
diagnostic  value.5'* 

Diagnosis. — There  is  little  or  no  difficulty  ordinarily  in  de- 
termining the  true  character  of  the  injury,  especially,  if  the  surgeon 
be  called  immediately  after  the  occurrence  of  the  accident. 
Fracture  of  the  neck  of  the  femur  is  the  only  condition  simula- 
ting it,  and  with  which  it  is  likely  to  be  confounded.  It  is  only 
necessary,  however,  to  observe,  that  in  fracture  the  limb  is  rotated 
outwards  instead  of  inwards.  That  the  trochanter  is  drawn  back- 
wards, and  is  less  salient  than  usual ;  that  the  limb  can  be  readily 
extended  to  its  normal  length,  but  immediately  resumes  its  new 
position  by  discontinuing  the  extending  force ;  and  that  crepitus 
can  be  readily  elicited  by  rotation ;  also,  that  in  dislocation  there 
is  immobility  of  the  limb,  while  in  fracture  there  is  preternatural 
mobility — the  limb  in  dislocation  can  be  moved  only  inwards  and 
slightly  upwards,  but  in  fracture  it  can  be  moved  in  every  direc- 
tion. Fracture  external  to  the  capsule  has  distinct  crepitus. 
Moreover,  fractures  of  the  neck  of  the  femur  generally  occur  in 
persons  of  advanced  age. 

Pathology. — As  regards  the  condition  of  the  muscles  impli- 
cated in  the  iliac  form  of  dislocation,  it  is  to  be  remarked,  that 
the  obturator  extemus  and  internus,  pyriformis,  and  small  rotary 
muscles  (the  gemelli,  gluteus  minimus,  and  anterior  fibres  of 

*  Op.  Cit.  vol.  i,  p.  1145  et  seq. 
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the  gluteus  medius)  are  put  greatly  upon  the  stretch — the  can- 
traction  of  the  obturator  externus  being  the  principal  cause  of 
the  immobility  of  the  limb.  These  muscles  may  also  be  partially 
ruptured.  The  gluteus  maximus,  a  portion  of:  the  gluteus  medius 
the  psoas,  iliacus,  and  pectineus,  together  with  the  adductor 
muscles  are  more  or  less  relaxed,  while  the  capsular  ligament  is 
torn  at  its  posterior  portion,  with  rupture  of  the  liamentum 
teres. 

Treatment. — A  diversity  of  opinion  has  been  expressed  by 
different  writers  respecting  the  cause  of  the  great  difficulty  com- 
monly experienced  in  effecting  reduction  of  the  several  varieties 
of  coxo-femoral  luxations.  Some  have  been  led  to  regard  it  as 
due  to  the  entanglement  of  the  head  of  the  femur  in  the  lacerated 
capsule  of  the  joint,  the  edges  of  the  aperture  embracing  firmly 
the  neck  of  the  bone  ;  others,  on  the  contrary,  have  ascribed  the 
difficulty  solely  to  the  spasmodic  contraction  of  the  muscular 
Structures;  while  others,  again,  believed  the  impediment  to  result 
from  the  combined  influence  of  the  capsule  and  muscles.  The 
general  impression  being  entertained,  however,  that  the  obstacle 
consists  in  the  spasmodic  action  of  the  muscles  affected  by  the 
accident,  hence  the  means  best  adapted  to  overcome  this  con- 
tractile force  was  declared  to  consist  in  the  application  of  powerful 
extension,  which  is  advised  even  to'the  present  time.  Reduction 
by  manipulation  was,  however,  from  time  to  time  suggested, 
and  dates  from  the  earliest  medical  records  ;  thus,  Hippocrates 
writes:  "In  some  the  thigh  is  reduced  with  no  preparation, 
with  slight  extension  directed  by  the  hands,  and  with  slight 
movement ;  and  in  some  the  reduction  is  effected  by  bending  the 
limb  at  the  joint,  and  making  rotation."*  Manipulation,  aided 
by  slight  extension,  was  also  practiced  by  Richard  Wiseman,  in 
1676  ;  and  advised  especially  in  the  case  of  "  young  and  tender 
children"  by  Richard  Boulton,  in  1713 ;  was  taught  by  Danidl 
Turner,  in  1742  ;  and  subsequently  employed  by  Thomas  Ander- 
son, of  Scotland,  Pouteau,  of  Paris,  and  later  still  by  Physick, 
of  Philadelphia,  by  Nathan  Smith,  of  New  Haven,  and  by  otherd. 
Still,  the  advantages  and  mechanism  of  the  procedure  by  simple 

*  Op.  Cit.,  8yd.  ed.,  Vol.  ii,  p.  648. 
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manipulation  were  not  brought  to  the  notice  of  the*profession  in 
bo  clear  and  impressive  a  manner  as  to  claim  implicit  confidence 
until  1851,  at  which  time,  W.  W.  Reid,  of  Rochester,  "  showed, 
for  the  first  time,  by  a  series  of  admirably  conducted  experiments 
dissections,  and  clinical  observations,  that  the  chief  impediment 
to  restoration  is  not,  as  was  formerly  supposed,  the  contraction 
of  the  muscles  that  are  affected  by  the  accident,  but  the  indirect 
action  of  the  muscles  that  are  put  upon  the  stretch  by  the  mal- 
position of  the  dislocated  bone,  and  that  the  operation  may 
always  be  safely,  certainly,  and  expeditiously  performed,  simply 
by  manual  effort,  without  any  assistants,  pulleys,  or,  in  short,  any 
extraneous  aid  whatsoever." 

Reid's  Method  of  Reducing  an  Iliac  Dislocation,  is 
thus  described  by  himself:  "Place  the  patient  on  his  back,  on  a 
low,  firm  table,  or,  what  is  better,  upon  a  quilt  folded  and  laid  on 
the  ground.  Let  the  operator  stand  or  kneel  on  the  injured  side 
and  seize  the  ankle  with  one  hand  and  the  knee  with  the  other. 
Then  flex  the  leg  on  the  thigh ;  next  strongly  adduct  it,  carrying 
it  over  the  sound  one,  and  at  the  same  time  upward  over  the  pel- 
vis by  a  kind  of  semi- circular  sweep  as  high  as  the  umbilicus. 
Then  abduct  the  knee  gently,  turn  the  toes  outward,  the  heel 
inward,  and  the  foot  across  the  opposite  and  sound  limb,  making 
gentle  oscillations  of  the  thigh,  when  the  head  of  the  bone  will 
slip  into  its  socket  with  a  slight  jerk,  or  an  audible  snap,  and 
the  whole  limb  will  easily  slide  down  into  its  natural  position 
beside  the  other.  In  a  recent  case  the  whole  operation  can  be 
accomplished  in  less  time  than  it  can  be  described.55* 

A  careful  reference  to  the  above  directions  shows  the  operation 
to  consist  essentially  of  three  stages.  In  the  first  stage,  the 
thigh  is  flexed  upon  the  pelvis,  the  leg  bent  upon  the  thigh,  and 
the  limb  carried  in  this  position  across  the  sound  one,  and  over 
the  abdomen  as  high  as  the  umbilicus,  Secondly,  The  knee  is 
drawn  toward  the  surgeon,  to  bring  it  on  a  line  with  the  injured 
side,  at  the  same  time  turning  the  toes  outward.  And,  thirdly, 
the  foot  is  carried  across  the  opposite  limb,  giving  a  slight  lateral 
motion  to  the  thigh,  when  the  bone  will  assume  its  natural  ppsi- 

*Buf.  Med.  Journ.,  vol.  vii.,  Aug.  1851,  p.  129  etseq. 
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tion.     This  process  maybe  simply  described  by  the  following: 
"  Lift  up,  bend  out,  roll  in." 

Fig.  277. 


A  Tiew  of  the  position  of  the  Surgeon  and  Patient,  in  the  act  of  reducing  a  Luxation 
of  the  Femur  upon  the  Dorsum  of  the  Ilium. 

The  thigh  being  flexed  on  the  pelvis,  and  the  leg  bent  on  the 
thigh,  the  surgeon  is  in  the  act  of  drawing  the  knee  toward  him 
with  one  hand,  while  with  the  other  at  the  ankle  he  rotates  the 
head  of  the  femur  into  the  acetabulum  by  the  gentle  oscillatory 
movement  described  in  the  text.     (After  Smith.)* 

*  The  advantages  claimed  by  Reid  for  this  method  are  thus  given  : 
"1st.  It  is  simple.  2d.  The  movements  are  natural.  8d.  There  ia 
little  or  no  pain.  4th.  There  is  neither  tonic  nor  involuntary  spasms  to 
contend  with.  5th.  It  is  better  adapted  to  and  more  certain  of  success 
in  cases  of  long  standing  than  extension  by  pulleys.  6th.  It  is  free  from 
danger  under  aU  circumstances,  provided  the  directions  are  accurately 
observed.  .  A  rocking  motion  of  tJie  leg  while  the  thigh  is  brought  to  the 
itraight  position  and  strongly  abducted,  is  objected  to  by  him  as  a  source 
of  failure,  if  not  of  danger  in  the  manipulation.  When  the  thigh  is 
flexed  on  the  trunk,  say  at  an  angle  of  45  °  and  is  gently  abducted,  the 
head  of  the  bone  thus  brought  close  to  the  lower  ed^e  of  the  acetabulum, 
if,  while  gentle   oscillations  of  the  thigh  are  made  at  the  knee,  the 
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The  facility  with  which  a  luxation  on  the  dorsum  of  the  ilium 
can  be  converted  into  one  in  the  sciatic  notch,  and  in  fact  the 
readiness  in  which  any  one  form  of  dislocation  may  be  con- 
verted into  another  is  one  of  the  greatest  recommendations  for 
the  use  of  this  manipulation.     See  Fig.  277. 

The  surgeon  is  admonished  to  use  no  considerable  force  in 
conducting  these  several  movements  of  the  limb,  but  to  discon- 
tinue carrying  the  limb  in  any  one  of  the  directions  named,  so 
soon  as  a  noticeable  degree  of  resistance  is  encountered.  In 
short,  the  knee  must  be  moved  only  in  those  particular  directions 
offering  no  resistance.  It  is  to  be  further  remarked  that,  in  gen- 
eral, no  ansesthetic  should  be  administered,  as  the  pain  is  usually 
slight,  while  it  is  desirable  that  the  patient  be  in  a  state  of  con- 
sciousness to  inform  the  surgeon  when  too  much  force  is  being 
exerted. 

But,  notwithstanding  the  above  method  is  undoubtedly  the 
most  simple,  efficient  and  scientific  of  all  the  methods  employed 
for  effecting  reduction  of  the  femur,  still  cases  are  recorded  which 
demonstrate  that  it  may  occasionally  fail,  the  head  of  the  bone 
moving  about  from  one  position  to  another  on  the  pelvis,  abso- 
lutely refusing  to  glide  over  the  margin  of  the  acetabulum  into 
its  natural  cavity.  -Considering,  also,  the  great  power  which  may 
be  brought  to  bear  upon  the  head  and  neck  of  the  femur  by  using 
its  shaft  as  a  lever,  it  is  plain  that  severe  contusion  and  lacera- 
tion of  the  soft  parts  are  liable  to  result ;  and  hence  the  impor- 


head  of  the  femur  does  not  immediately  enter  the  socket,  the  knee 
should  be  alternately  elevated  and  depressed,  thus  varying  the  angle  of  the 
thigh.  If,  by  this  manoeuvre,  alternated  with  the  before-mentioned 
oscillating  or  lateral  movement,  the  head  does  not  enter,  we  should  then, 
cease  all  motion  and  hold  the  thigh  and  leg  perfectly  quiet  for  a  short 
period,  keeping  the  former  still  slightly  abducted,  so  that  all  the  muscleB, 
&cM  may  become  quiescent.  The  foot  and  leg  must  be  kept  still  also, 
and  firmly  directed  toward  the  opposite  thigh;  for  if  we  relax  or  carry 
it  outward,  we  shall  roll  the  head  of  the  femur  away  from  its  resting 
place  and  proximity  to  the  acetabulum,  and  permit  or  provoke  the  mus- 
cles to  draw  it  into  the  foramen  ovale,  ischiatic  notch,  or  dorsum  ilii. 
After  a  short  time  we  may  repeat  our  attempts,  and  in  all  suitable  castes 
<of  from  four  to  six  weeks'  etanding,  confidently  anticipate  a  speedy  and 
favorable  issue. " 
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tance  of  strictly  observing  the  directions,  and  studying  attentiy^J, 
eaflh  individual  case,  cannot  be,  top,  strongly  urged. 

Reduction  by  Extension  and  Counter-Extension,, 
as  before  intimated,  may  sometimes  demand  the  surgeon's  atten- 
tion, especially  in  cases  of  a  chronic  character,  and  also  in, 
persons  of  a  strong  muscular  development,  and  may  be  applied 
in  the  following  manner :  The  patient  is  to  be  placed  on  his  back 
upon  a  firm  table,  lounge  or  bed,  and  between  two  staples  ten  or, 
twelve  feet  apart,  the  one  in  front  being  higher  than  the  bed,  and 
the  other  correspondingly  lower.  A  perineal  band,  about  four 
yai-ds  in  length,  made  of  muslin  smoothly  folded,  is  next  placed, 
in  the  perineum,  the  tied  ends  being  carried  behind  the,  patient's 
head  in  the  direction  of  the  axis  of  the  limb  and  fastened  to  one 
of  the  staples.  A  second  band  should  be  passed,  around  the  upper 
portion  of  the  pelvis,  and  held  by  an  assistant,  to  guard  against 
drawing  the  body  from  its  position,  by  the  action  of  the, pulleys,. 
A  wetted  napkin  or  roller  is  then  to  be  firmly  applied  around  the- 
thigh  immediately  above  the  knee,  over  which  a  leathern  band  is 
to  be  buckled,  having  attached  two  short  straps  with  rings  at 
right  angles  with  the  circular  part  and  directly  opposite  each 
other.  Instead  of  the  straps  and  leathern  belt  we  may  substitute 
trwo  pieces  of  new  muslin,  each,  four  inches  wide  and  about  two 
feet  long,  by  laying  them  one  upon  the  inner  and  the  other  upon 
the  outer  aspect  of  the  lower  part  of  the  thigh,  so  that  the  mid- 
dle of  each  maybe  confined  by  passing  a  wetted  roller  tightly 
around  them ;  the  upper  extremities  are  then  to  be  reflected 
downward  and  tied  with  the  corresponding  ends  below;  the  loops 
thus  formed  are  to  be  fastened  to  the  hook  communicating  with, 
the  staple  in  front  of  the  patient.     Everything  being  in  readi- 

Fig.  27a 
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ness,  the  anaesthetic  is  to  be  administered,  and  so  soon  as  the 
patient  evinces  symptoms  of  falling  under  its  influence,  the  exten- 
sion should  commence,  exerting  the  force  very  gradually  and 
steadily  j  recollecting  to  have  the  thigh  somewhat  flexed  upon  the 
pelvis  and  the  knee  inclined  across  its  fellow.     Fig-  278. 

After  considerable  tension  has  been  produced  by  traction  upon 
the  cord,  the  efforts  of  the  assistants  are  to  be  discontinued  for  a 
few  moments  in  order  to  fatigue  the  muscles  more  easily,  at  the 
same  time  exercising  care  not  to  diminish  the  degree  of  extension 
already  produced.  In  this  manner  the  succeeding  efforts  are  to 
be  intermitted,  the  surgeon  in  the  meantime  watching  closely  the 
position  of  the  trochanter  major  and  the  head  of  the  femur  by 
placing  his  hand  upon  these  prominences.  Provided  the  head  of 
the  bone  does  not  readily  resume  its  natural  position  upon  reach- 
ing the  margin  of  the  acetabulum,  the  surgeon  should  seize  the 
thigh  and  gently  rotate  the  limb  in  a  direction  contrary  to  that 
of  the  displacement ;  or  by  means  of  a  noose  passed  under  the 
thigh  and  thrown  over  the  surgeon's  neck,  lift  the  trochanter 
major  upwards,  which  will  enable  the  head  of  the  bone  to  glide 
into  its  socket.  This  latter  manoeuvre  is  to  be  conducted  with 
great  care,  as  well  as  the  rotation  ;  for  it  is  at  this  stage  of  the 
operation  that  fracture  of  the  neck  of  the  femur  is  liable  to 
occur.  It  is  also  imperative  to  bear  in  mind  the  fact  that  the 
Success  of  the  pulleys  depends  more  upon  the  slow  and  steady 
application  of  force  than  upon  the  relative  amount  of  power 
exerted. 

Another  method  of  applying  extension,  somewhat  similar  to 
the  above,  was  first  recommended,  according  to  Professor  Gilbert, 
by  Fahnestock,  of  Philadelphia,  Pa.,  and  consists  in  the  use  of  a 
small  rope  doubled  upon  itself  two  or  three  times,  so  as  to  make 
four  or  eight  strands.  The  opposite  ends  of  the  bundle  of  ropes 
thus  formed  are  respectively  fastened  to  the  staple  and  the  lower 
part  of  the  thigh,  and  the  extension  made  by  twisting  the  strands 
around  each  other  by  the  use  of  a  stick  thrust  between  them. 

The  "dislocation  tourniquet"  devised  by  Mr.  Bloxom,  of  Lon- 
don, is  a  very  convenient  and  powerful  apparatus,  acting  however 
upon  the  same  priociples  as  the  contrivances  already  described. 
It  has  no  especial  advantages,  over  the  pulleys,  and  the  difficulty 
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and  delay  in  obtaining  the  apparatus  at  the  time  required  makes 
it  altogether  inadmissible  except  in  those  rare  instances  where  the 
surgeon  provides  these  instruments  beforehand. 

Jarvis'  Adjuster. — The  surgical  adjuster,  invented  by  Dr. 
Jarvis,  in  the  hands  of  its  ingenious  inventor  has  been  productive 
of  brilliant  results  and  may  be  applied  to  dislocations  of  the 
shoulder  as  well  as  the  hip.  It  is  an  instrument  of  great  power, 
while  the  direction  of  its  force  can  be  varied  with  greater  ease 
than  the  pulleys.  I  have  never  employed  it  in  recent  dislocations 
of  the  hip,  but  have  used  it  successfully  in  a  case  of  dislocation 
of  the  shoulder.  The  most  important  objection  to  its  general  use 
is  its  expense. 

The  time  required  to  effect  reduction  by  any  of  the  above 
means  will  necessarily  vary  from  a  few  minutes  to  several  hours, 
according  to  the  peculiar  circumstances  of  the  case. 

The  after-treatment  will  consist  in  resting  the  knees  over  a 
pillow,  rotating  the  affected  limb  slightly  outwards,  and  keeping 
the  thighs  together  by  encircling  them  with  a  broad  towel  or  by 
a  few  turns  of  a  roller.  The  patient  should  then  be  required  to 
maintain  the  recumbent  position  for  three  or  four  weeks,  during 
the  first  week  or  ten  days  of  which  time  the  parts  are  to  be  kept 
covered  with  cloths  saturated  with  Rhus  or  Ruta  lotions.  If  the 
soft  parts  suffer  much  contusion  and  become  sore  in  consequence, 
Arnica  lotion  may  be  substituted.  Passive  motion  may  be 
employed  as  soon  as  the  ligaments  of  the  joint  have  been  suffi- 
ciently restored  to  admit  of  movement  of  the  limb. 

§  2.— DISLOCATIONS     BACKWARD  AND    DOWNWARD   [INTO 
THE  GREAT  SCIATIC  NOTCH. 

Etiology. — This  luxation  generally  occurs  in  consequence  of 
force  applied  at  the  knee  or  foot  while  the  thigh  is  flexed  to  a 
greater  or  less  degree  upon  the  pelvis.  It  may  also  result  from 
the  falling  of  a  weight  upon  the  back  and  pelvis,  the  patient 
being  in  a  stooping  attitude. 

Symptoms. — This  form  of  dislocation  so  closely  resembles 
the  iliac  variety  that  some  authorities  have  regarded  it  as  merely 
a  modification  of  the  latter.  I  am,  however,  disposed  to  con- 
sider it  as  a  distinct  variety,  notwithstanding  a  comparison  of 
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the  symptoms  exhibited  by  this  and  dislocation  upon  the  dorsum 

of  the  ilium,  differ  only  in  degree;  those  of  the  sciatic  variety 

being  less  marked.     The  limb  is  shortened  from  half  an  inch  to 

Fig.  279.  an  inch  ;  the  foot, is 

turned  inwards,  the, 
great  toe  of  the  inr 
jured  limb  resting 
on  the  ball  of  the 
great  toe  of  the 
sound  one ;  while 
the  thigh  is  some- 
what flexed  upon  the 
pelvis,  adducted  and 
rotated  inwards ;  the 
head  of  the  femur, 
is  also  firmly  fixed 
in  its  new  situation, 
in  consequence  of 
which  the  motion  of ; 
the  limb  is  almost 
completely  destroy- 
ed. The  knee  is 
slightly  flexed  and 
inclines  a  little  in-* 
wards  towards  the 
the  opposite  one ; 
the  trochanter-major 
is  unusually  promi- 
nent, and  farther 
removed  from  the 
crest  of    the    ilium. 

Diilooation  backwards  and  downwards  Into  the  great     ,-t  ,        -, 

tsohiatic  notch.  ™an  natural. 

"  The  characteristic  signs  of  the  dislocation  are  the  situation 
of  the  head  of  the  bone  behind  and  below  the  acetabulum  a  short 
distance  above  the  tuberosity  of  the  ischium ;  the.  comparatively 
slight  shortening  of  the. limb  ;  the  firm  impaction  of  the  thigh  in, 
its, new  locality  ;  and  the  unusual*  distance  between  the  trochanter 
and  the  spine  of  the  ilium." 
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An   important  diagnostic  Fig.  280. 

sign  pointed  out  by  Mr. 
Syme,  and  which  he  remarks 
is-  never  met  with  in  any 
other  injury  of  the  hip  joint, 
whether  dislocation,  fracture, 
or  bruise,  consists  in  "  an 
arched  form  of  the  lumbar 
part  of  the  spine  which  can- 
not be  straightened  so  long 
as  the  thigh  is  straight,  or 
on  a  line  with  the  patient's 
trunk.  When  the  limb  is  v 
raised  or  bent  upwards  upon  ^ 
the  pelvis,  the  back  rests  flat 
upon  the  bed ;  but  so  soon 
as  the  limb  is  allowed  to  de- 
scend, the  back  becomes 
arched    as    before."      This   _,         A  ,_,,„, 

Diagram  to  explain  mechanism  of  reduction- 

condition  is   attributable  to  of  the  hip. 

the  action  of  the  psoas  magnus  and  iliacus  internus  muscles. 

Pathology. — The  muscles  principally  affected  are  the  gluteus 
maximus,  which  has  been  found  torn  nearly  asunder,  the  head  of 
the  femur  being  imbedded  in  its  substance;  the  gluteus  minimus, 
pyriformis,  gemellus  lacerated  ;  while  the  psoas,  iliacus  and  ob- 
turator muscles  are  put  severely  upon  the  stretch.  The  head  of 
the  bone  rests  upon  the  gemelli  muscles,  between  the  sacro-sciatic 
ligaments  and  the  upper  margin  of  the  notch.  The  capsular 
ligament  is  extensively  torn  close  to  the  edge  of  the  acetabulum 
and  the  round  ligament  completely  separated  from  the   femur. 

Treatment. — The  plan  of  reduction  by  manipulation,  as 
recommended  in  dislocation  upon  the  dorsum  of  the  ilium,  is  also 
applicable  in  this  variety.  It  should,  however,  be  observed  that 
great  danger  exists  in  throwing  the  head  of  the  femur  into  the 
obturator  foramen,  by  employing  manipulation,  and  hence  the 
extent  of  the  circuit  to  be  described  by  the  knee  is  to  be  some- 
what diminished. 

If  the  method  by  extension  be  resorted  to,  it  should  be  recol- 
21 — vol.  n. 
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lected  that  the  head  of  the  bone  is  to  be  carried  forwards  more 
than  downwards  ;  and  hence  the  extension  should  be  made  at  an 
angle  of  at  least  45°.  The  counter-extending  band  is  to  be 
prevented  from  slipping  off  from  the  pelvis  on  to  the  thigh,  by 
passing  a  second  band  around  it  at  right  angles.  To  effect  this 
the  patient  is  made  to  lie  on  his  sound  side  and  the  affected  limb 
is  extended  obliquely  so  as  to  bring  it  across  the  middle  of  the 
sound  thigh — after  extension  has  been  maintained  for  some  time, 
the  head  of  the  bone  is  lifted  over  the  margin  of  the  acetabulum 
by  means  of  a  towel  placed  under  the  upper  part  of  the  thigh  ; 
extension  in  that  direction  being  made  by  passing  the  loop  of  the 
towel  over  an  assistant's  neck,  while  counter-extension  is  exerted 
by  his  hands  resting  firmly  on  the  patient's  pelvis,  the  main  ex- 
tending force  in  the  direction  of  the  axis  of  the  limb  being  car- 
ried on  consentaneously. 

rffter- treatment. — In  this,  as  in  other  luxations,  attention 
should  be  given  to  bandaging  the  limbs  together  by  means  of  a 
broad  napkin  or  roller,  as  previously  recommended  ;  to  combat 
inflammation  by  the  means  already  given  under  that  head ;  to  apply 
cooling  lotions  of  Rhus  or  Ruta  to  the  parts,  and  to  employ 
whatever  remedies  may  be  indicated  by  the  exigencies  of  the 
case. 

g  3.— DISLOCATIONS     FORWARD    AND     DOWNWARD    INTO 
THE  THYROID  FORAMEN. 

Etiology. — The  thyroid  dislocation  commonly  results  from 
violence  applied  at  the  foot  or  knee,  the  limb  being  in  a  state  of 
abduction  and  inclined  backwards.  It  may  also  be  occasioned  by 
the  falling  of  a  heavy  body  upon  the  hip  or  upon  the  back  of 
the  pelvis,  while  the  thighs  are  widely  separated  and  the  body 
bent  forwards. 

Symptoms. — The  symptoms  are  characteristic.  The  limb  is 
lengthened  from  one  to  two  inches,  and  stands  outward  from  the 
sound  one  in  a  constrained  manner,  in  consequence  of  the  action  . 
of  the  gluteal  muscles,  while  the  trunk  is  inclined  forwards  and 
to  the  affected  side  by  the  contraction  of  the  psoas  and  iliacus,  . 
Fig.  281.  The  limb  is  also  in  advance  of  its  fellow,  the  toes 
generally    pointing    directly    forwards,     neither    inverted,    nor 
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everted,  though  it  is  found  much  Fig.  281. 

easier  to  turn  the  foot  outwards 
than  inwards.  The  heel  is  some- 
what elevated,  the  weight  of  the 
limb  being  supported  by  the  ball 
of  the  foot,  while  the  movements, 
especially  of  adduction,  extension 
and  rotation,  are  impossible. 

The  deformity  of  the  hip  is  con- 
siderable, its  convexity  being  lost 
by  the  unnatural  position  of  the 
trochanter-major  which  is  much 
less  prominent  than  upon  the 
sound  side ;  while  the  head  of 
the  bone  can  sometimes  be  dis- 
tinctly felt  in  its  new  situation. 

The  diagnosis  is  readily  made, 
observing  the  lengthening  of  the 
limb,  which  does  not  exist  in 
fracture  of  the  neck  of  the  femur, 
nor  in  any  of  the  other  forms  of 
luxation  of  this  joint;  also,  by 
the  increased  distance  of  the  tro- 
chanter-major from  the  anterior 
superior  spinous  process  of  the 
ilium ;  by  the  bending  of  the  body 
upon    the    thigh ;     the    flattened  ^, ,     ,.     r        ,     ,  .  ..  , 

r  .  Dislocation  forward  and  downward  into 

state  of  the  nates  ;  the  wide  sepa-  thyroid  foramen. 

ration  of  the  knees ;  and  by  the  want  of  mobility,  particularly 

in  attempts  to  effect  adduction,  extension,  and  rotation. 

Pathology. — The  glutei,  small  rotary,  and  pyriform  muscles 
are  put  greatly  upon  the  stretch,  while  the  extensor  muscles  of  the 
thigh  are  felt  to  be  rigid  and  firm,  the  iliac  and  psoas  also  form- 
ing a  hard  ridge  on  the  inner  aspect  of  the  thigh*  The  adductors 
and  pectineus  are  relaxed. 

Treatment. — Manipulation  is  found  as  efficient,  in  this  as  in 
the  other  forms  of  femoral  dislocation,  and  though  the  same 
general  rule  answers  in  each  case,  it  will  be  observed  that  slight 
modifications  will  be  required  in  particular  ca§9S» 
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Thus,  it  will  be  seen  by  a  careful  reference  to  the  relation 
sustained  by  the  bones  in  the  thyroid  luxation,  that  the  thigb 
should  be  flexed  upon  the  abdomen,  with  the  leg  in  a  state  of 
abduction,  after  which  the  knee  is  to  be  carried  inwards,  and 
finally  brought  down  in  a  position  of  adduction.  It  may  how- 
ever be  repeated,  that  the  indications  will  in  general  be  the  most 
perfectly  fulfilled  by  carrying  the  limb  in  those  directions  offering 
the  least  resistance.  It  is  also  to  be  recollected  that  in  the 
attempts  to  accomplish  reduction,  especially  by  manipulation, 
the  head  of  the  bone  is  liable  to  glide  into  some  other  form  of 
dislocation,  perhaps  even  more  formidable  than  the  original  one  ; 
hence,  the  fact  that  the  bone  assumes  a  new  position  in  conse- 
quence of  the  efforts  to  replace  it,  is  not  to  be  mistaken  for  a 
restoration  of  the  head  of  the  bone  to  its  natural  cavity.  The 
evidences  of  replacement,  however,  are  generally  quite  apparent, 
there  being  a  complete  disappearance  of  the  symptoms  character- 
izing the  injury. 

In  applying  extension  to  the  reduction  of  this  variety  of  injury 
the  patient  should  be  placed  upon  his  back  or  upon  the  uninjured 

Fig.  282. 


Bit  Aitley  Cooper's  method  of  reducing  recent  luxations  into  the  foramen  tbyroideum. 
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side  with  his  thighs  widely  separated.  An  extending  band  is  then 
to  be  passed  through  the  perineum,  attached  to  the  pulleys,  which 
-are  so  arranged  as  to  exert  their  force  upwards  and  outwards. 
Fig.  282.  The  counter-extending  band  is  made  to  pass  around 
the  pelvis  through  the  perineal  band,  and  secured  to  a  staple  or 
•confided  to  the  hands  of  assistants.  So  soon  as  the  head  of  the 
femur  is  felt  to  move  from  its  new  position,  the  surgeon  is  to 
grasp  the  ankle  of  the  affected  limb  and  adduct  it  forcibly,  at 
the  same  time  carrying  it  somewhat  behind  the  sound  limb. 

In  the  after-treatment  the  thighs  are  to  be  bound  together  as 
•directed  in  the  iliac  dislocation,  but  instead  of  rotating  the  limb 
outwards  as  advised  in  the  latter  case,  it  is  to  be  turned  inwards 
and  kept  in  this  position  until  the  soft  parts  are  in  a  measure 
restored,  after  which  passive  motion  is  to  be  resorted  to,  as  in  all 
other  forms  of  dislocation,  to  prevent  the  occurrence  of  anchy- 
losis. Rhus  or  Ruta  lotions  are  to  be  kept  constantly  to  the 
parts  and  inflammation  subdued  by  appropriate  remedies. 

S  4.— DISLOCATIONS    FORWARD   AND   UPWARD  UPON  THE 

PUBES. 

Etiology. — The  pubic  variety  of  dislocation  may  be  produced 
by  a  fall  upon  the  foot  while  the  limb  is  thrown  backward  and 
outward,  thus  giving  the  head  of  the  femur  an  impulse  upward 
and  forward,  causing  it  to  rest  upon  the  pubes  as  represented  in 
Fig.  283.  It  may  also  result  in  consequence  of  stepping  into  a 
hole  and  suddenly  bending  the  body  backward. 

Symptoms. — "The  thigh  is  shortened,  strongly  abducted, 
flexed  slightly,  rarely  extended,  and  rotated  outwards."  The 
■extent  of  shortening  is  commonly  about  one  inch  while  the  eversion 
and  inclination  outwards  are  considerably  greater  in  degree  than 
is  observed  in  the  thyroid  luxation ;  the  heel  when  brought  to  the 
:Bound  foot  rests  upon  the  instep.  The  prominence  occasioned 
by  the  trochanter-major  is  almost  entirely  lost,  in  consequence 
of  its  approaching  the  symphysis  pubes,  while  the  head  of  the 
femur  can  generally  be  distinctly  felt  as  a  hard,  rounded 
tumor  in  front  of  the  body  of  the  pubes,  above  Poupart's  ligar 
ment,  and  external  to  the  femoral  vessels.  The  buttock  is 
.also  slightly  flattened,  and  the  femoro-gluteal  fold  is  higher 
than  natural. 
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Fig*  283'  Adduction  and  rotation   in- 

wards are  very  difficult  to  be 
effected.  The  injury  can  be 
distinguished  from  fracture  of 
the  neck  of  the  femur  by  recol- 
lecting that  in  the  dislocation 
there  is  immobility  of  the  limb  ; 
the  eversion  is  considerable  and 
not  easily  overcome  ;  the  thigh 
is  abducted  ;  the  head  of  the 
femur  can  be  felt  in  its  new  sit- 
uation ;  while  there  is  also 
absence  of  crepitus.  In  frac- 
ture, on  the  contrary,  there  is 
mobility,  crepitus,  slight  ever- 
sion readily  overcome,  little  or 
no  shortening,  and  no  abduc- 
tion. 

Pathology. — The  capsular 
ligament  is  extensively  torn  and 
the  ligamentum  teres  broken  off 
completely.  The  head  of  the 
femur  lies  underneath  the  iliacus 
internus  and  psoas  muscles,  or 
it  may  rest  upon  the  anterior 
margin  of  the  pubes. 

Treatment.— In  effecting 
the  reduction  of  the  limb  by 
manipulation  no  particular  di- 

DUlocation  forward  and  upward  upon  .  ,        . ., ±i,rt« 

the  pubes.  rections  can  be  given  other  than 

that  already  laid  down.  The  surgeon  must  not  forget  the  anatomy 
of  the  parts,  the  position  and  direction  to  be  given  the  limb  dur- 
ing the  manipulation.  Several  methods  by  extension  have  been 
successfully  performed  by  different  operators.  Thus,  Dr.  Ingalls, 
of  Chelsea,  Mass.,  reports  a  case  in  which  reduction  was  readily 
accomplished  by  carrying  the  limb  into  a  state  of  extreme  abduc- 
tion and  rotating  the  thigh  inwards,  the  replacement  being  facil- 
itated by  pressure  upon  the  head  of  the  femur. 
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Dr.  Fountain,  of  Davenport,  Iowa,  was  equally  successful  by 
strongly  adducting  the  limb,  and  rotating  the  thigh  inwards,  and 
then  flexing  it  upon  the  pelvis. 

Smith  recommends  that,  "  the  limb  should  be  strongly  abductectr 
and  the  foot  rotated  still  more  strongly  outwards  so  as  to  make 
the  trochanter  act  as  a  fulcrum,  and  pry  the  head  of  the  bone 
off  from  the  pelvis,  when  it  will  slip  into  the  foramen  thyroideum. 
The  thigh  should  then  be  strongly  flexed  upon  the  pelvis,  and  be 
carried  across  its  fellow,  when  by  rotating  the  leg  outward,  so 
that  the  sole  of  the  foot  will  look  outward  and  upward,  the  head 
will  be  made  to  describe  a  semi-circle  backward,  till,  coming  over 
the  acetabulum,  it  will  suddenly  slip  into  its  place."* 

It  should  be  added,  that  the  rotation  outward  should  be  dis- 
continued after  the  head  of  the  femur  has  risen  above  the  pubes, 
in  order  to  prevent  the  head  and  neck  of  the  bone  from  becomirg 
entangled  in  the  psoas  magnus  and  iliacus  internus  muscles,  and 
indeed  it  may  be  required  to  rotate  the  thigh  slightly  inwards. 
Provided,  however,  the  head  of  the  bone  has  not  completely 
surmounted  the  summit  of  the  pubes  to  become  in  a  manner 
obstructed  by  the  psoas  and  iliacus,  the  rotation  outwards  will  not 
be  required  at  any  stage  of  the  operation. 

In  effecting  reduction  by  extension,  the  patient  should  be 
placed  upon  a  firm  table  with  the  injured  limb  falling  to  one  side 

Fig.  284. 


Redaction  of  dislocation  upon  the  pubes,  by  extension. 

and  downwards  as  represented  in  Fig.  284.     The  extending  band 
is  then  secured  to  the  limb  immediately  above   the  knee   and 

*  Op.  Cit.,  vol.  i,  p.  735  et  seq. 
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fastened  to  a  staple  below  the  plane  of  the  body  and  in  a  line 
with  the  axis  of  the  thigh.  The  counter-extending  band  4a 
placed  in  the  perineum,  and  attached  to  a  second  staple  behind 
the  patient's  head  and  at  a  height  above  the  table  corresponding 
with  the  distance  below  occupied  by  the  first  staple.  As  the 
head  oil  the  bone  moves  from  its  new  position,  its  reduction  msiy 
sometimes  be  aided  by  lifting  the  upper  part  of  the  thigh  withra 
band  passed  under  it  and  around  the  neck  and  shoulder  of  the 
surgeon,  or  by  carrying  the  foot  inwards  and  behind  the  sound 
one. 

Treatment. — In  the  management  of  these  several  dislocations 
of  the  thigh,  the  same  general  principles  will  guide  the  surgeon 
in  all  cases.  When  the  head  of  the  bone  has  resumed  its  normal 
position  in  the  acetabulum,  which  will  be  known  by  the  disappear- 
ance of  the  symptoms,  and  by  a  comparison  of  the  length  of  the 
limb  with  that  of  the  sound  one,  a  return  of  the  accident  is  to  be 
prevented  by  keeping  the  thighs  close  together  by  means  of  a 
fcroad  bandage  thrown  around  the  pelvis,  and  properly  secured,  Or 
by  a  towel  pinned  above  the  knees.  Rest  in  the  recumbent  position 
will  be  necessary  for  at  least  three  weeks,  and  during  the  first 
week  or  ten  days  the  injured  hip  should  be  covered  with  warm 
compresses  of  Rhus  or  Ruta  lotions.  If  much  injury  has  been 
done  to  the  muscular  structures,  Arnica  may  be  substituted  for 
the  previous  agents.  If  the  inflammation  runs  high,  Aconite 
should  be  given  internally  every  hour  or  two  according  to  circum- 
stances. When  there  is  little  or  no  inflammatory  trouble,  Rhus  or 
Ruta  may  be  given  in  lieu  of  the  Aconite  until  all  pain  is  en- 
tirely subdued.  After  the  morbid  action  has  measurably  subsided 
and  a  dull  aching  or  stinging  pain  is  complained  of,  Bryonia^ 
Jodium  or  Ammonia  c. ,  may  be  given  to  promote  the  removal  of 
plastic  matter  and  prevent  the  formation  of  anchylosis.  If  the 
parts  remain  sensitive  for  along  time,  with  disposition  to  become 
worse  in  bad  weather,  or  during  atmospheric  changes,  a  dose  of 
Sulphur  at  night,  with  either  of  the  following  remedies  adminis- 
tered two  or  three  times  a  day  and  given  according  to  circum- 
stances, will  be  found  exceedingly  beneficial:  Agnus,  Calcareo, 
JVux  vom,.  Sepia,  Silicea  and  Phosphoric  acid. 

It  is  seldom  that  any  of  the  luxations  of   the  hip  recur  after 
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Teduction,  in  consequence  of  the  depth  of  acetabulum  and  the 
perfect  adaptation  of  the  head  of  the  femur  in  its  socket. 

After  two  or  three  weeks,  all  pain  having  passed  away,  motion 
should  be  used  to  prevent  anchylosis  and  to  restore  the  proper 
functions  of  the  joint,  which  should  be  gradually  increased  from 
day  to  day  until  the  patient  is  able  to  assist  himself,  and  perform 
the  ordinary  process  of  locomotion. 

§  5.— ANOMALOUS  DISLOCATIONS  OF  THE  HIP, 

There  are  various  other  forms  of  dislocations  of  the  hip, 
fwhich,  however,  are  so  exceedingly  infrequent  that  a  mere  men- 
tion of  them  is  all  that  is  deemed  necessary.  The  symptoms 
characterizing  them  'will  simulate  those  accompanying  the  more 
common  varieties  according  as  they  each  approach  one  or  the 
other  of  the  forms  already  considered. 

1.  Of  dislocations  downward  and  backward  into  the  lesser 
sciatic  notch,  there  are  several  examples.  In  the  case  coming 
under  the  observation  of  Mr.  Keate,  the  "  limb  was  strongly  ab- 
ducted, the  foot  everted,  the  trochanter-major  much  depressed, 
while  the  head  of  the  femur  could  be  distinctly  felt  close  to,  and 
<>n  a  level  with  the  tuberosity  of  the  ischium."  The  thigh  and 
leg  were  much  flexed  and  the  limb  was  shortened  from  three  to 
"three  and  one-half  inches.  Reduction  was  accomplished  by 
lifting  the  superior  extremity  of  the  femur  outwards  by  means 
of  a  jack-towel,  and  carrying  the  knee  sharply  inwards,  when  the 
head  of  the  bone  readily  returned  to  its  socket  with  an  audible 
snap. 

2.  A  dislocation  downward  and  backward  upon  the  ischium, 
between  its  tuberosity  and  its  spine,  came  under  the  care  of 
Dr.  Hewson  in  the  Pennsylvania  Hospital.  In  this  case  the  thigh 
was  flexed  upon  the  pelvis,  and  rested  across  the  sound  one,  the 
toes  were  turned  inwards,  the  distance  between  the  great  tro- 
chanter and  anterior  superior  spinous  process  much  increased, 
while  the  limb  was  shortened  to  the  extent  of  about  one  inch. 
The  head  of  the  bone  could  be  felt  in  its  new  position  ;  rotation 
could  be  with  difficulty  effected,  while  extension  was  found 
impracticable. 
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Reduction  was  accomplished  by  the  use  of  the  pulleys.  A  sim- 
ilar case  is  reported  by  Malgaigne. 

3.  Dislocation  forward  into  the  perineum  have  been  occa- 
sionally met  with,  and  in  the  example  reported  by  Mr.  Parker, 
the  head  of  the  femur  could  be  felt  behind  the  scrotum  near  the- 
bulb  of  the  urethra;  the  limb  projected  at  a  right  angle  with  the 
body,  the  nates  were  considerably  flattened,  and  the  toes  turned 
inward. 

Reduction  was  effected  by  extension  downwaid  and  outwardr 
aided  by  rotation,  the  pelvis  being  firmly  confined. 

In  a  similar  case,  treated  by  the  late  Dr.  Pope,  of  Saint  Louis, 
the  replacement  was  accomplished  by  applying  extension  in  the 
following  manner:  "Two  loops  were  applied,  interlocking  each 
other  in  the  groin,  and,  using  the  leg  as  a  lever,  extension,  by 
means  of  the  pulleys,  was  made  transversely  to  the  axis  of  the 
body.  A  steady  force  was  kept  up  for  a  short  time,  and  the 
thigh  bone  glided  into  its  socket  with  a  snap  that  was  heard  by 
every  attendant  and  patient  in  the  large  ward." 

4.  Dislocations  upward  in  which  the  head  of  the  femur 
occupies  a  position  between  the  two  anterior  spinous  processes, 
have  been  known  to  occur,  and  are  characterized  by  shortening  of 
the  limb  at  least  two  inches,  extreme  eversion  of  the  toes,  flat- 
tening of  the  nates,  slight  abduction,  and  impossibility  of  effect- 
ing rotation.  Though  all  the  other  motions  could  be  performed, 
though  only  in  a  limited  degree,  and  not  without  great  pain. 

Though  other  anomalous  forms  of  dislocation  have  from  time 
to  time  been  met  with,  the  above  include  those  that  will  be 
the  most  likely  to  come  under  the  observation  of  the  surgeon. 

In  their  treatment,  the  general  principles,  applicable  to  the 
ordinary  forms  of  luxation,  must  serve  as  a  guide  in  conducting 
the  operation.  In  the  great  majority  of  cases,  manipulation, 
aided  by  pressure,  will  readily  effect  the  replacement,  as  there  ia 
always  severe  laceration  of  the  soft  structures.  It  may  be  ad- 
visable in  some  cases,  to  change  the  form  of  the  dislocation  into 
one  o£  the  four  ordinary  varieties,  after  which,  the  directions 
given  for  the  management  of  the  limb  in  these  cases  are  to  be 
followed.  Provided,  however,  other  means  fail,  it  will  be  neces- 
eary  to  resort  to  the  pulleys. 
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§  6.— CHRONIC  DISLOCATIONS  OF  THE  HIP. 
A  considerable  diversity  of  opinion  exists  respecting  the  length 
of  time  that  may  elapse  after  the  occurrence  of  a  luxation  of  the 
femur,  and  the  surgeon  still  be  justified,  in  view  of  his  own  repu- 
tation and  the  advantages  likely  to  accrue  to  the  patient,  in  attempt- 
ing reduction.  The  unsatisfactory  character  of  the  statistics 
relating  to  this  subject,  together  with  the  variety  of  circumstances 
influencing  the  different  cases,  render  it  impossible  to  give 
instructions  that  shall  prove  applicable  in  every  case.  Sir  Astley 
Cooper  has,  however,  been  generally  received  as  authority  upon 
this  point.  He  writes  :  "I  am  of  opinion  that  three  months  after 
the  accident,  for  the  shoulder,  and  eight  weeks  for  the  hip,  may 
be  fixed  as  the  period  at  which  it  would  be  imprudent  to  attempt 
to  make  the  reduction,  except  in  persons  of  extremely  lax  fibre, 
or  of  advanced  age.  At  the  same  time,  I  am  fully  aware  that 
dislocations  have  been  reduced  at  a  more  distant  period  than 
that  which  I  have  mentioned  ;  but  in  many  instances  the  reduc- 
tion has  been  attended  with  evil  results."  This  opinion 
is  undoubtedly  as  correct  as  any  that  can  be  given ;  still 
it  is  to  be  recollected  that  the  most  serious  consequences  have 
supervened  upon  attempts  to  accomplish  replacement  at  a  much 
less  time,  while  it  is  also  true  that  restoration  of  the  joint  has 
been  successfully  effected  at  six  months  and  even  a  year  after 
the  occurrence  of  the  injury.  The  attending  circumstances  in 
each  case  should  alone  guide  the  surgeon. 

§  7.— CONGENITAL  DISLOCATIONS  OF  THE  HIP. 

Congenital  dislocation  of  the  hip  joint  is  a  variety  of  displace- 
ment existing  at  birth,  or  occurring  soon  afterwards,  and  is  com- 
monly met  with  in  children  of  a  strumous  diathesis.  It  also 
appears  from  reliable  statistics  that  female  children  are  far  more 
frequently  the  subjects  of  this  condition  than  males.  Thus,  of 
the  forty-five  examples  collated  by  Dupuytren  and  Pravaz,  only 
eight  were  males. 

The  dislocation  may  be  single  or  double,  partial  or  complete. 
Of  the  latter,  four  varieties  have  been  observed,  1.  Upward  and 
backward,  upon  the  dorsum  of  the  ilium  ;  2.  Upward  and  for- 
ward, the  head  of  the  femur  resting  upon  the  eminentia-ilio- 
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pectinea ;  3.  Downward  and  forward  into  the  obturator  fora- 
men ;  and,  4.  Directly  upward,  into  the  space  between  the  two 
anterior  spinous  processes  of  the  ilium.  The  iliac  variety  is,  how- 
ever, by  far  the  most  common. 

Etiology. — The  characters  of  this  malformation  are,  short- 
ening of  the  affected  limb,  unnatural  projection  of  the  great 
trochanter,  ascent  of  the  head  of  the  femur  into  the  iliac  fossa, 
inversion  of  the  leg,  and  obliquity  of  the  pelvis.  The  motions  of  the 
joint,  particularly  those  of  abduction  and  rotation,  are  constrained 
and  imperfect ;  the  muscles  of  the  upper  part  of  the  thigh  are  con- 
tracted, or  drawn  toward  the  iliac  crest ;  the  limb  is  thin,  wasted 
and  out  of  all  proportions  to  the  rest  of  the  body ;  the  tuberosity 
of  the  ischium  is  almost  uncovered,  and  consequently  unusually 
prominent ;  the  upper  part  of  the  trunk  is  thrown  backwards, 
while  the  lumbar  portion  of  the  spine  projects  forwards,  being 
concave  behind ;  the  pubes  is  placed  almost  horizontally  on  the 
thighs  ;  and  the  ball  of  the  foot  alone  touches  the  ground  when 
the  child  stands  erect. 

In  the  recumbent  posture,  when  the  weight  of  the  trunk  is 
taken  off,  and  the  muscles  are  relaxed,  most  of  the  symptoms  of 
the  luxation  disappear,  and  the  limb  may  be  shorteued  or  elong- 
ated at  pleasure.  In  walking,  the  body  is  inclined  towards  the 
sound  side,  and  the  head  of  the  dislocated  bone  sinks  towards 
the  cotyloid  cavity  by  its  own  weight.  As  age  advances,  the 
limb  becomes  shorter,  in  consequence  of  the  femur  ascending 
higher  and  higher  on  the  ilium  ;  the  obliquity  of  the  pelvis  aug- 
ments ;  and  the  power  of  locomotion,  already  so  much  impaired, 
is  completely  destroyed. 

Congenital  dislocation  of  the  hip  joint  may,  in  general,  be 
easily  distinguished  from  other  accidents  or  maladies  by  the 
affection  being  observed  at  or  soon  after  birth,  by  the  obliquity 
of  one  or  both  thighs ;  by  the  absence  of  pain,  swelling  and 
ulceration  ;  by  the  head  of  the  femur  being  displaced  without 
any  external  violence;  and  by  the  ability  of  the  surgeon  to  lengthen 
or  shorten  the  limb  at  pleasure.  In  disease  of  the  hip  there 
is  always  more  or  less  pain,  with  a  feverish  state  of  the  system, 
and  gradual  failure  of  the  strength ;  the  parts  about  the  joint 
are  tense  and  swollen ;  the  limb,  at  first  somewhat  lengthened, 
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becomes  afterwards  shortened,  and  cannot  be  extended  without 
the  greatest  suffering  ;  and  the  motions  of  the  ilio-femoral  artic- 
ulation are  permanently  impaired. 

Pathology. — The  pathological  appearances  vary.  In  gen- 
eral, the  cotyloid  cavity  is  partially  obliterated,  or  entirely  defi- 
cient, being  replaced  by  a  small,  irregular,  osseous  prominence, 
devoid  of  cartilage  and  synovial  membrane ;  the  head  of  the 
femur,  often  flattened  at  its  an tero- internal  aspect,  rests  in  a  sort 
of  superficial  fossa  on  the  dorsal  surface  of  the  ilium ;  the 
round  ligament,  as  was  before  remarked,  is  elongated,  partially 
worn  away,  or  even  altogether  absent ;  and  the  surrounding  mus- 
cles are  either  atrophied,  transformed  into  a  yellowish,  fatty, 
fibrous  tissue,  or  preternaturally  developed.  In  the  latter  case,, 
their  action  is  preserved ;  in  the  former  it  is  very  much  restricted, 
or  totally  annihilated. 

The  arteries  are  serpentine  and  sinuous  and  are  more  or  less 
contracted  in  their  calibre,  while  the  veins  are  more  direct  in  their 
course  and  larger  than  normal  in  their  diameters.  The  nerves 
are  smaller  than  natural  and  are  disposed  in  a  direct  course  for 
distribution  in  the  muscular  tissues.  Extension  of  the  limb  to 
effect  its  reduction  puts  the  nerves  upon  the  stretch  causing  pain. 
The  function  of  the  limb  is  more  or  less  impaired,  in  conse- 
quence of  the  inadequate  supply  of  blood  to  the  periosteum, 
medullary  membrane  and  osseous  structure,  hence  the  liability  to 
curvature,  or  fracture,  from  the  inordinate  muscular  traction  to 
which  the  limb  is  sometimes  put. 

Malformation  of  the  pelvis  is  an  invariable  accompaniment 
of  some  forms  of  congenital  dislocations,  and  in  the  female 
may  give  rise  to  various  complications  in  cases  of  parturition, 
including  the  necessity  of  premature  labor  or  instrumental  delivery. 

Prognosis. — The  prognosis  is  generally  unfavorable,  but  in  a 
few  cases  much  benefit  has  been  effected  by  proper  treatment 
and,  judging  from  the  efforts  of  nature  in  certain  patients 
to  retain  the  functions  of  a  joint,  although  the  several  parts 
composing  it  are  in  a  new  and  abnormal  position,  "we  are 
encouraged  to  believe,"  says  Davis,  "that,  when  the  imperfect 
(by  reason  of  arrest  of  development)  head  and  neck  of 
the  femur   are  placed  in  what  may  exist  of   an  acetabulum,  and 
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retained  there  unwittingly,  the  functions  of  a  joint  being 
kept  up  and  stimulated  by  passive  exercise  of  the  parts — that  after 
we  have  done  this  much,  the  original  law  of  development  will 
come  to  our  aid  and  that  the  sound  parts  will  be  partially  if  not 
wholly  restored,  or  at  least  will  keep  pace  with  the  future  growth 
of  the  body.  We  have  better  reason  to  anticipate  such  a  result 
than  other  changes  and  efforts  at  reparation  that  we  observe  to 
take  place  in  many  cases  of  injury." 

The  younger  the  subject  at  the  time  of  reduction,  the  greater 
the  probabilities  of  a  perfect  recovery.  The  mere  restoration  of 
parts  to  their  natural  position  will  not  be  sufficient ;  they  must 
not  only  be  restored,  but  passive  motion  must  be  assiduously  per- 
formed, while  at  the  same  time  it  should  not  tend  to  displace- 
ment. As  much  depends  upon  our  bringing  into  action  the  law  of 
functional  growth,  as  the  law  of  primary  development.  There 
have  been  instances  where  all  the  parts  of  a  joint,  even  to  bone, 
have  been  formed  where  none  existed  previously. 

Treatment. — The  treatment  of  congenital  dislocation  of  the 
hip  joint  is  constitutional  and  mechanical.  If  the  constitution  of 
the  patient  isimpaired,  and  the  powers  of  life  deteriorated,  much 
benefit  will  be  derived  by  a  proper  course  of  constitutional  treatment 
with  a  due  consideration  of  those  hygienic  and  dietetic  advan- 
tages that  tend  to  there-establishment  of  the  depressed  organism, 
which  are  more  clearly  pointed  out  under  the  head  of  Disorders 
from  Perverted  Nutrition,  vol.  1,  page  372.  As  important  auxi- 
liaries, recourse  maybe  had  to  the  shower  bath,  either  salt  or  fresh, 
followed  by  dry  friction,  or  rubbing  the  parts  with  Rhus  or  Ruta 
lotions  once  or  twice  a  day.  In  cases  of  recent  standing,  perma- 
nent extension  by  means  of  proper  apparatus  may  be  tried,  in 
conjunction  with  constitutional  treatment,  with  some  prospect  of 
Buccess.  The  means  recommended  and  practiced  by  Guerin,  of 
Paris,  in  which  he  uses  preparatory  extension,  first,  to  elongate  the 
muscles  as  much  as  possible ;  second,  to  divide  the  muscles  when 
extension  has  not  answered  the  purpose  ;  third,  to  make  extension 
of  the  ligaments,  and  in  case  that  does  not  suffice,  their  subcuta- 
neous section ;  fourth,  manipulation  destined  to  effect  reduction, 
fifth,  treatment  designed  to  consolidate  the  reduction,  which  con- 
sists in  the    application  of   proper   apparatus   to  maintain   the 
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extension  and  separation  of  the  divided  tissues  and  to  retain  the 
head  of  the  femur  in  its  place ;  and,  lastly,  the  gradual  execution 
of  movements  proper  to  complete  the  coaptation  of  the  surfaces 
and  gradually  to  establish  the  physiological  functions  of  the  joint. 
Most  surgeons  have  confined  their  efferts  to  reducing  the  disloca- 
tion, abandoning  all  cases  as  hopeless  where  there  was  a  complete 
absence  of  the  natural  socket,  but  Guerin  has  advanced  a  step 
further  and  has  attempted  to  establish  a  new  socket  upon  some 
point  of  the  pelvis  as  near  as  possible  to  its  natural  articular 
fossa.  The  means  adopted  by  Guerin  are  based  upon  a  recog- 
nition of  the  processes  which  nature  employs  for  the  attainment  of 
the  same  purpose.  "I  have  shown"  says  he,  "that  the  essential 
condition  of  the  formation  of  artificial  cavities  is  perforation  of 
the  articular  capsule,  and  the  placing  in  contact  of  the  luxated 
extremity  with  an  osseous  surface,  and  that  the  condition  of  the 
maintenance  of  this  abnormal  support  is  the  intimate  adherence 
of  the  borders  of  the  rent  with  the  circumference  of  the  new 
cavity.  To  this  end  I  commence  by  practicing,  under  the  skin 
and  at  the  point  corresponding  to  that  where  it  is  most  conven- 
ient to  fix  the  luxated  extremity,  scarifications  of  the  capsule 
down  to  the  bone  to  which  it  is  attached.  By  this  means  ther 
dislocated  extremity  is  placed  in  immediate  contact  with  the  bony 
surface  upon  which  it  reposes.  It  makes  upon  this  point  a 
beginning  of  the  work  of  organization  resulting  from  the  adhe- 
sion and  fusion  of  the  scarified  points  with  the  corresponding 
points  of  this  surface.  Then  in  order  to  circumscribe  and 
imprison  the  luxated  extremity,  in  this  place  of  election,  I  practice 
all  about  deep  scarifications,  which  tend  to  excite  the  same  work 
of  organization  and  to  establish  fibro-cellular  adhesions  between 
the  incised  borders  of  the  capsule  and  the  contiguous  bony  sur- 
faces. When  the  fibro-cellular  adhesions  are  supposed  to  be 
sufficiently  solid  to  resist  the  movements  of  the  new  articulation, 
I  provoke,  little  by  little,  the  development  of  the  cavity  destined 
to  embrace  the  luxated  extremity  by  the  means  which  nature  her- 
self employs  in  analogous  circumstances  ;  that  is  to  say,  by  cir- 
cumscribed and  frequent  movements  of  this  articulation." 

This  treatment,  to  be  successful,  should  be  commenced  as  early 
as   possible,  no  examples  of  success  having   been  reported  in 
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persons  over  fifteen  years  of  age  ;  while  the  youngest  child  whose 
treatment  is  reported  as  successful  was  only  three  years  of  age. 

The  apparatus  recommended  by  Davis  and  applied  to  the  limb 
in  the  same  manner  as  directed  in  Coxalgia,  page  97,  seems  to* 
fulfill  all  the  indications  of  cure.  In  a  case  treated  by  Davis,  the 
elastic  extension  was  applied  to  the  limb,  in  a  girl  of  fourteen 
years  of  age,  by  a  weight  of  eight  pounds.  He  says:  "After 
three  weeks  the  limb  was  frequently  abducted  as  far  as  would  be 
permitted  without  removing  the  extending  force,  while  at  the 
same  time  one  hand  was  placed  above  the  trochanter,  pressing  it 
downward  and  inward,  while  the  limb  was  steadily  brought  to  its- 
extended  position.  The  precise  time  when  the  head  came  into 
the  acetabulum  we  are  unable  to  say ;  the  soft  tissues  elongating 
gradually,  the  restoration  of  the  joint  was  without  any  marked 
feature  to  denote  it.  From  this  time  we  are  not  aware  that  the 
head  left  the  acetabulum.  When  the  weight  was  removed  for  a 
few  minutes,  the  limb  remained  in  its  natural  position,  but  the 
patient  was  not  allowed  to  rest  any  weight  upon  it.  It  is  almost 
certain/'  says  he,  in  conclusion,  "that  the  entire  limb  will  become 
as  perfect  as  the  other." 

The  length  of  time  required  to  effect  a  cure,  in  cases  where  a 
cure  is  possible,  will  vary  according  to  the  health  of  the  patient, 
the  age,  and  the  pathological  condition  of  the  joint,  and  may 
embrace  a  few  months  or  as  many  years.  In  cases  where  the  cure 
is  extended  over  a  space  of  two  or  three  years,  it  is  unnecessary 
to  state  that  the  treatment  must  be  intermittent  and  greatly 
varied,  so  as  to  suit  all  the  changing  circumstances  in  the  condi- 
tion of  the  patient.  In  such  cases,  where  after  a  fair  trial  to  effect 
a  cure,  failure  is  evident,  or  in  those  conditions  where  even  an 
attempt  at  cure  is  not  warranted,  we  should  seek  as  far 
as  possible  to  prevent  an  increase  of  the  trouble  by  such  means 
as  the  nature  of  the  case  and  our  own  ingenuity  may  suggest. 
The  apparatus  of  Desault,  Dupuytren  and  Davis,  for  these  deform- 
ities, present  many  recommendations  to  which  the  attention  of  the 
surgeon  may  be  profitably  engaged. 
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SECTION  n. 

DISLOCATIONS    OF   THE   KNEE. 

In  view  of  the  peculiar  anatomical  structure  of  the  knee 
joint,  the  articulating  surfaces  being  broad  and  irregular,  the 
ligaments  numerous  and  powerful,  and  the  joint  otherwise 
strengthened  by  the  extensor  and  flexor  muscles  and  the  patella, 
dislocations  in  any  direction  are  of  exceedingly  rare  occurrence. 

Luxations  may,  however,  occur  in  four  principal  directions, 
namely,  backwards,  forwards,  inwards  and  outwards.  The 
tibia  may  also  be  thrown  in  the  direction  of  a  diagonal  between 
these  points,  that  is,  antero-laterally,  or  postero-laterally. 
They  may  be  either  complete  or  incomplete.  The  displacements 
backwards  and  forwards  may  be  complete  or  partial,  while  the 
other  varieties,  owing  to  the  great  extent  of  the  articulating 
surfaces  laterally,  and  the  immense  force  required  to  rupture  the 
numerous  ligaments,  are  always  partial. 

Etiology  .—Considered  as  a  strictly  traumatic  injury,  the  causes 
"which  conduce  to  the  production  of  a  displacement  of  the  tibia, 
consist,  almost  invariably,  of  the  application  of  extreme  violence 
•to  some  portion  of  the  limb  in  the  immediate  vicinity  of  the 
Articulation  ;  simple  flexion  and  extension,  however  forcibly  pro- 
duced, being  rarely  capable  of  effecting  dislocation  in  any  direc- 
tion. Luxation,  as  a  result  of  disease  in  the  articular  extremity 
of  the  bones,  or  of  the  soft  structures  entering  into  the  formation 
of  the  joint,  is  occasionally  met  with  ;  a  case  very  recently  came 
under  my  care,  in  which,  owing  to  previous  mismanagement, 
there  was  coinplete  luxation  of  the  tibia,  forwards,  consequent  on 
'diseased  action. 

Backwards.— In  dislocation  backwards,  behind  the  condyles 
of  the  femur,  the  limb  is  shortened,  the  condyles  in  front  are  pro- 
tiiident  and  prominent,  the  ligament  of  the  patella  is  depressed, 
the  leg  bent  forwards  from  the  line  of  the  axis  of  the  femur, 
the  popliteal  muscle  is  pushed  back,  and  the  popliteal  vessels 
and  nerves  are  colnpressed  by  the  head  of  the  tibia;  in  conse- 
quence, the  pain  becomes  excessive.  The  leg  has  the  appear- 
ance of  being  slightly  rotated,  and  is  shortened  considerably y 
22 — vol.  n. 


S30 


SCIENCE  AND  ART  OF  8URGEBY. 


Fig.  286. 


though  less  so  than  in  dislocation  forwards ; 
being  at  one  time  in  a  state  of  flexion,  and  at 
another,  in  a  state  of  extension,  therefore  no 
definite  rule  can  be  laid  down  as  to  its  position. 
Fig.  285. 

Forwards. — The  head  of  the  tibia  is  pushed 
[upwards  and  forwards  in  front  of  the  condyles, 
'the  leg  somewhat  twisted,  the  patella  occupies  a 
sulcus  in  front  of  and  above   the  tibia,  and  is 
readily  lifted  up  with   the  thumb  and  fingers — 
relaxation  of  the  tendons  of  the  exterior  muscles, 
with   shortening  of    the    leg    from   one  to  two 
inches ;  the  condyles  of  the  femur  project  back- 
wards and  form  a  prominent  tumor,  and  greatly 
compress  the  vessels,  so  as  to   interrupt 
the  circulation  in  the  lower  part  of  the 
leg.    The  two  dislocations  are  complete. 
Fig.  286. 

Inwards. — The  internal  condyle  of 
the  femur  rests  upon  the  external  semi- 
lunar cartilage,  having  been  thrown  off 
the  corresponding  condyle  of  the  tibia ; 
the  tibia  projecting  plainly  on  the  inner 
side  of  the  knee,  the  width  of  the  joint 
being  greatly  increased. 

Outwards. — In  this  luxation,  the 
signs  are  reversed,  the  tibia  projecting 
at  the  external  aspect  of  the  joint,  and  the  condyle  at  the  inner. 
The  leg,  in  both  cases,  is  slightly  flexed  and  rotated  on  its  axis, 
the  extensor  muscles  are  relaxed,  and  the  width  of  the  joint  greatly 
increased.     The  lateral  luxations  are  incomplete. 

Pathology. — There  is  extensive  laceration  of  the  ligaments  of 
the  joint,  and  more  or  less  injury  sustained  by  other  soft  parts. 
The  muscles  upon  the  posterior  and  anterior  aspect  of  the  thigh, 
if  the  luxation  is  complete,  are  put  upon  the  stretch,  and  thehead 
of  the  tibia  is  found  to  occupy  either  a  position  upon  and  partly 
behind  the  articulating  surface  of  the  femur,  or  upwards  and 
forwards  in  front  of  the  condyles. 
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Treatment. — Having  administered  an  anaesthetic,  extension 
and  counter- extension,  aided  by  pressure  against  the  protruding 
bone  towards  its  normal  position,  will  effect  reduction  without 
difficulty.  Owing,  however,  to  the  extensive  injury  necessarily 
inflicted  upon  the  soft  structures  of  the  joint,  the  after-treatment 
is  to  be  conducted  with  the  greatest  care.  The  limb  should  be 
placed  in  an  easy  position  and  maintained  perfectly  at  rest,  the 
inflammatory  action  being  actively  combatted  on  the  general  prin- 
ciples already  given.  As  anchylosis  is  the  great  danger  to  be 
apprehended,  passive  motion  is  to  be  employed  in  due  time,  with- 
out producing  acute  pain,  and  the  strength  and  tone  of  the  joint 
subsequently  promoted  by  friction,  cold  douche,  electro -galvanism, 
and  stimulating  local  applications.  The  remedies  of  most  value  are 
Aconite,  Arnica,  Amman,  carb.,  Bryonia,  Rhus  and  Ruta, 
which  should  be  given  according  to  circumstances.  If  the  dislo- 
cation is  compound,  the  same  treatment  will  be  pursued  as  in 
simple  cases  ;  the  wound  should  be  carefully  washed,  and  all  ex- 
traneous matter  removed  with  the  expectation  of  bringing  about 
union  by  first  intention. 

Arnica  should  be  applied  internally,  provided  the  constitu- 
tional symptoms  demand  it,  and  externally  in  the  form  of  a  lotion, 
by  saturating  a  compress  of  old  linen  with  the  remedy,  and  ap- 
plying it  gently  and  loosely  over  the  parts,  constantly  wetting  it 
as  fast  as  it  becomes  hot  and  dry,  until  the  pain  abates.  If  there 
should  be  much  constitutional  excitement,  Aconite  should  be  given 
every  hour  or  two,  until  the  fever  subsides.  A  lotion  of  Aconite 
to  the  limb  will  be  of  great  advantage  if  the  pain  continue  violent 
and  the  inflammation  is  acute,  which  should  be  continued,  both 
internally  and  externally,  until  the  inflammatory  symptoms  have 
subsided. 

Rhus,  Ruta,  Ammon.  carb.  and  Bryonia  are  valuable  after 
the  more  active  symptoms  have  been  relieved,  and  there  remains 
behind,  subacute  or    chronic  inflammation  in  the  articulation. 

§  2.— DISLOCATION  OF  THE  SEMILUNAR  CARTILAGES. 

This  accident,  originally  described  by  Mr.  Hey,  of  Leeds,  and 
since  carefully  investigated  by  Sir  Astley  Cooper  and  others, 
"  essentially  consists  in  the  partial  removal  of  the  semilunar  car- 
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tilagea  from  their  natural  position,  allowing  them  to  become 
wedged  in  between  the  tibia  and  femur,  simply  in  consequence  of 
their  ligamentous  connections." 

The  usual  cause  conducing  to  the  production  of  this  variety 
of  ct  internal  derangement  of  the  knee-joint,"  is  a  sudden  and 
forcible  wrenching  of  the  foot,  or  the  striking  of  the  latter  against 
an  obstruction,  while  the  toes  are  strongly  exerted  and  the  knee 
somewhat  flexed. 

The  symptoms  accompanying  this  form  of  luxation  are 
always  so  well  marked  as  readily  to  indicate  the  true  character  of 
the  injury.  Immediately  after  the  action  of  the  exciting  cause, 
the  patient  is  seized  with  intense,  sickening  pain,  often  causing 
him  to  fall  suddenly  to  the  ground ;  he  loses  all  control  of  the 
the  limb,  being  unable  to  sustain  the  least  weight  upon  it,  or  to 
move  it  even.  The  leg  is  semi-flexed  upon  the  thigh,  and  all 
attempts  to  extend  it  are  attended  by  excruciating  pain.  In  the 
course  of  two  or  three  hours,  considerable  swelling  supervenes, 
and  owing  to  the  excessive  deposit  of  synovial  fluid,  there  occurs 
a  distinct  sense  of  fluctuation,  and  symptoms  of  subacute  syno- 
vitis are  thus  rapidly  superadded  to  the  original  injury.  The  se- 
vere pain  experienced  in  consequence  of  the  accident,  is  due  to  the 
pressure  sustained  by  the  displaced  structures  between  the  articu- 
lating extremities  of  the  femur  and  tibia,  together  with  a  stretch- 
ing- of  the  ligaments  of  the  joint. 

Treatment.— As  all  motion  of  the  limb  is  productive  of  acute 
suffering,  the  patient  should  be  etherized  before  commencing  the 
operation,  after  which  flex  the  thigh  upon  the  pelvis,  then  placing 
the  forearm  in  the  bend  of  the  knee,  grasp  the  lower  portion  of 
the  leg,  and  rapidily  effect  flexion  and  extension,  combining  the 
latter  motion  with  a  slight  rocking  or  twisting  of  the  joint.  By  this 
triple  movement  the  pressure  of  the  condyles  is  taken  off  from  the 
semilunar  cartilages,  and  the  parts  are  enabled  to  return  to  their 
natural  situation.  Not  infrequently,  however,  the  patient  is 
enabled  to  effect  replacement  himself  ;  while  in  some  cases  the 
difficulty  is  overcome  immediately  after  the  occurrence  by  some 
accidental  manipulation,  when  the  patient  walks  off  as  well  as 
though  nothing  had  happened. 

In  the  more  severe  cases,  the  joint  should  be  kept  at  rest  for  a 
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few  days,  Aconite,  and  Rhus  or  Ruta  lotions  applied  to  the  part, 
and  the  knee  subsequently  dressed  with  a  laced  knee-cap,  as  the 
displacement  is  extremely  liable  to  recur  from  the  slightest 
causes, 

§  3.— COMPOUND  DISLOCATIONS  OP  THE  KNEE. 

This  constitutes  a  variety  of  injury  occasionally  coming  under 
the  observation  of  the  surgeon,  and  in  view  of  the  serious  conse- 
quences likely  to  ensue,  is  one  that  is  always  approached  with  no 
little  misgiving.  Sir  Astley  Cooper  regarded  this  injury  as  one 
especially  demanding  amputation,  owing  to  the  fact  that  an 
immense  majority  of  the  cases  terminate  fatally  in  consequence 
of  the  supervention  of  tetanus,  traumatic  fever,  pyemia,  or 
exhaustive  suppuration.  Concerning  the  formidable  character  of 
this  accident,  Dr.  Gross  writes  :  "I  am  satisfied  that  there  is  no 
-class  of  lesions  more  dangerous  to  both  life  and  limb  than  com- 
pound dislocations  of  the  knee,  especially  when  at  all  severe  ;  and 
I,  therefore,  do  not  hesitate  to  recommend  the  prompt  adoption 
of  decisive  measures.  Where  the  soft  parts  are  not  too  much 
affected,  resection  may  advantageously  be  substituted  for  ampu- 
tation, though  in  general,  the  latter  is  unquestionably  the  safer 
procedure." 

ResedHon. — When  the  soft  parts  are  not  too  much  affected,  this 
procedure  may  be  resorted  to  in  lieu  of  amputation,  but  of  the 
two  operations,  I  think  amputation  is  by  far  the  more  successful 
and  unquestionably  the  safer  procedure. 

Though  I  am  confident  that  the  administration  of  appropriate 
Homoeopatic  remedies  in  combatting  the  complications  likely  to 
arise,  is  capable  of  accomplishing  more  brilliant  results  in  these 
oases  than  is  claimed  for  the  most  approved  Allopathic  treatment, 
still,  I  am  forced  to  acknowledge  in  view  of  my  own  experience, 
that  in  all  cases  of  a  severe  nature,  amputation,  or  at  least 
resection,  should  be  resorted  to  without  delay.  In  the  less  severe 
cases,  when  the  surgeon  may  be  justified  in  his  attempt  to  save 
the  limb,  he  should  resort  to  the  means  and  measures  already 
given  in  the  treatment  of  Contused  and  Lacerated  Wounds,  vol. 
1,  page  638. 
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§  4.— DISLOCATIONS  OF  THE  PATELLA. 

Dislocations  of  the  patella  are  not  common.  The  displacement 
is  generally  the  result  o£  violence  or  muscular  action,  in  knock- 
kneed  persons,  and  may  occur  in  four  directions :  inwardy 
outward,  vertically ,  &ndupward*y  dislocation  downward  being 
practically  impossible  owing  to  the  manner  in  which  the  patella  is 
imbedded  in  the  tendon  of  the  quadriceps  extensor  muscles.  The 
luxation  upward,  is  of  extremely  rare  occurrence,  Erichsen, 
Gross  and  others,  affirming  that  it  acan  only  occur  as  a  conse- 
quence of  the  rupture  of  its  ligament."  Heister  and  Ravaton, 
however,  have  each  recorded  a  case  in  which  the  displacement 
existed  as  a  result  of  a  relaxed  and  elongated  condition  of  the 
ligamentum  patellae,  the  bone  being  drawn  upward  to  the  extent 
of  three  inches. 

1.  Dislocation  outwards,  is  the  more  common  of  the  lateral 
displacements,  and  is  occasioned  in  the  majority  of  cases  by  vio- 
lent muscular  contraction,  especially  in  persons  who  are  knock- 
kneed.     It  has  also  been  produced  by  direct  mechanical  violence. 
The  symptoms   are  well  defined.     The  leg  is  slightly  flexed 
Fig.  287.  upon   the   thigh,  or  is  painfully  extended,  in 

either  case  immovable ;  the  patella  can  be  dis- 
tinctly felt  on  the  outer  aspect  of  the  knee,  its 
outer  edge  looking  backwards,  and  the  inner 
forwards  while  the  inner  condyle  of  the  femur 
can  be  distinctly  felt  under  the  skin  and  pro- 
jects unnaturally  inwards,  thus  giving  the  joint 
the  appearance  of  being  considerably  increased 
in  width.  There  also  exists  a  deep  depression 
in  the  original  site  of  the  bone  ;  there  is  severe 
pain;  and  rapid  swelling  ensues,  due  to  serous- 
effusion  within  the  joint.     Fig.  287. 

Treatment. — The  patella  being  held  in  its 
abnormal  position  by  the  action  of  the  extensor 
muscles,  the  apparent  indication  is  to  relax  as  much  as  possible 
the  quadriceps  femoris.  This  is  best  accomplished  by  seating  the 
patient  with  his  body  inclined  forwards,  while  the  surgeon  extends- 
the  leg  upon  the  thigh,  and  flexes  the  limb  upon  the  pelvis,  by 
resting  the  ankle  upon  his  shoulder.     This  procedure  will  alone: 
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often  be  quite  sufficient  to  effect  the  restoration  of  the  bone ;  but  if 
not,  the  operation  is  to  be  completed  by  making  pressure  upon  the 
patella  with  the  thumb  and  fingers  from  without  inwards. 

2.  Dislocation  inwards,  generally  results  from  blows  expend- 
ing their  force  upon  the  outer  margin  of  the  Fig-  288, 
patella,  and  presents  a  group  of  symptoms  the 
reverse  of  those  enumerated  as  peculiar  to  the 
displacement  of  the  bone  outwards.  The  situa- 
tion of  the  patella  is  reversed,  its  outer  border 
in  turned  forwards  while  the  inner  looks  back- 
wards. The  leg  is  extended  and  cannot  be 
flexed  ;  the  outer  condyle  is  depressed  and  a 
characteristic  prominence  exists  on  the  internal 

-aspect  of  the  knee.     Fig.  288. 

Reduction  is  to  be  accomplished  in  the  same 
manner  as  in  the  former  luxation.  Provided, 
however,  the  method  described  does  not  prove 
•uccessful,  the  bone  is  to  be  disengaged  from  its  ' 

firmly  impacted  position  by  rapidly  and  forcibly  flexing  and 
extending  the  leg. 

3.  Dislocation  vertically,  or  the  turning  of  the  patella  edge- 
wise upon  its  long  axis,  is  a  very  remarkable  as  well  as  an  exceed- 
ingly rare  accident.  And,  as  it  has  been  tersely  remarked,  "it 
is  indeed  difficult  to  conceive  how  a  bone,  which  is  so  firmly 
imbedded  as  this,  in  a  tendinous  matter,  can  lend  itself  to  such  a 
freak,  which  has  the  effect  of  turning  it  completely  on  its  side, 
«o  that  its  outer  edge  lies  immediately  under  the  integuments  in 
front  of  the  knee,  while  the  inner  rest3  in  the  subcondyloid  fossa 
of  the  femur,  being  firmly  and  almost  immovably  wedged  in  its 
new  position,  the  anterior  face  looking  inwards." 

In  some  cases  the  patella  is  turned  almost  completely  around, 
the  posterior  surface  presenting  anteriorly.  Comparatively  few, 
not  more  than  fourteen  or  fifteen  cases  of  this  injury  have  been 
recorded. 

The  symptoms  of  this  displacement  are  well  marked,  the  edge 
of  the  bone  forming  a  sharp,  prominent  ridge  in  front  of  the 
joint  with  a  deep  depression  existing  on  either  side.  The  limb  is 
rigidly  extended  or  only  moderately  flexed,  the  extensor  muscles 
being  exceedingly  tense. 
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The  reduction  is  commonly  attended  with  great  difficulty,  la 
the  case  of  Dr.  Wolff,  the  ligament  below,  and  the  tendon  above 
the  bone,  were  both  divided,  without  facilitating  the  replacement. 
Excessive  suppuration  ensued,  the  case  terminating  fatally.  Dr. 
Watson,  of  New  York,  effected  reduction  in  the  example  coming 
under  his  observation,  as  follows  :  "With  the  leg  extended,  and 
the  anterior  muscles  of  the  thigh  forced  forwards  as  much  as 
possible,  pressure  was  made  upon  the  patella  with  the  expectation 
of  forcing  down  its  prominent  edge.  The  effort  was  followed 
only  by  an  increase  of  pain,  the  bone  remaining  permanently 
fixed.  Another  attempt  was  made  to  cant  its  posterior  edge 
inwards,  and  to  bring  its  anterior  edge  outwards,  without  pressing 
it  against  the  condyles  of  the  femur,  by  forcing  the  head  of  a  key 
against  the  posterior,  now  the  outer  face  of  the  patella  (using 
this  as  a  fulcrum),  and  pressing  the  prominent  edge  of  the  bone 
toward  the  outer  condyle.  This  manoeuvre  gave  him  no  pain,  but 
was  as  fruitless  in  its  result  as  the  other.  At  length  the  knee 
was  forcibly  bent  and  immediately  straightened  again  ;  and  then 
by  canting  the  patella  as  before,  and  pushing  it  slightly  down- 
wards and  inwards,  it  sprung  with  a  sudden  snap  into  its  proper 
position.'5* 

Dr.  I.  P.  Gazzam,  of  Pittsburg,  Pa.,  met  with  a  similar  case, 
and  after  having  failed  in  repeated  trials  by  lifting  the  limb 
towards  the  body  and  by  pressure  in  opposite  directions,  deter- 
mined to  divide  the  ligamentum  patellae  by  a  narrow-bladed  knife 
introduced  subcutaneously  and  cutting  close  to  the  tubercle  of  the 
tibia.  The  reduction  was  as  unsuccessful  as  before.  He  then 
determined  to  adopt  the  method  with  some  modification,  practiced 
so  successfully  by  Dr.  Watson,  and  on  the  fourth  trial  succeeded 
in  restoring  the  bone  to  its  normal  position,  the  patella  springing 
into  its  place  with  a  distinct  snap.  Recovery  was  uninterrupted, 
and  in  two  or  three  months  the  patient  gained  the  complete  use. 
of  his  limb. 

Treatment. — The  treatment  in  these  cases  will  be  the  same 
as  heretofore  recommended  in  inflammations  of  the  joint  after 
reduction  of  the  bone  has  been  effected,  and  consists  in  the  inter- 


*  New  York  Med.  Journ.,  Oct.  1839,  p  303. 
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najuse,  of  *#$ontte,  Jlrnica,  Rhus  or  Ruta,  syiiA  the^samprjenxe- 
dies  applied  externally  as  hithertp  ajlvised  under  such  circum- 
stances. 

SECTION  m. 

DISLOCATION   OF   THE  FIBULA. 

Dislocation  of  either  the  tipper  or  lower  extremity  of  the  fibula 
may  occur  in  consequence  of  violent  mechanical  force,  though  the 
accident  as  an  uncomplicated  lesion  is  extremely  infrequent. 

&L— DISLOCATIONS  OF  THE  SUPERIOR  EXTREMITY  OF  THE 
J  FIBULA. 

Displacement  of  the  superior  extremity  of  the  fibula  may  occur, 
forwards  or  backwards.  The  well- authenticated  cases  of  this 
character  have  been  collated  by  Prof.  Hamilton,  and  in  the  exam- 
pl$  of  displacement  forwards  reported  to  him  by  J.  E.  Hawley, 
of  Ithica,  N.  Y.,  the  following  symptoms  were  observed:  The. 
right  leg  was  semi-flexed  and  immovably  fixed.  The  head  of  the 
fibula  was  plainly  felt  in  front  of  its  natural  position,  near  the, 
ligametum  patellae.  The  patient  was  suffering  the  most  intense, 
pain.  Extension  and  counter- extension  were  made,  and  while  the 
doctor  was  pressing  with  both  of  his  thumbs  upon  the  head  of,  the 
fibula,  it  went  into  its  place  with  an  audible  snap.  The  relief 
was  instantaneous.  Complete  rest  was  observed  for  a  few  day?, 
while  cooling  lotions  were  constantly  applied,  and  within  a  week 
he  was  able  to  attend  to  his  usual  duties. 

Of  dislocation  backwards,  but  one  example  is  recorded.  This 
came  under  the  observation  of  Dubreuil,  who  effected  reduction 
by  flexing  the  leg,  and  exerting  pressure  upon  the  head  of  the 
bone,  forwards.  In  this  case,  the  head  of  the  fibula  was  thrown 
backwards,  forming  a  marked  prominence  under  the  skin,  the 
foot  was  drawn  outwards,  and  the  outside  of  the  limb  became, 
cold  and  numb.  After  replacement,  the  knee  was  covered  with 
a  leather  cap,  secured  moderately  tight.  After  twelve  days  of 
rest,  gentle  motion  was  begun,  and  on  the  seventeenth  day,  the 
patient  walked  with  the  assistance  of  a  cane.  For  some  tjmp 
the  leg  tended  outwards,  but  in  three  months  the  cure  ^apn 
effected. 
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8  2.— DISLOCATION  OF  THE  INFERIOR  EXTREMITY  OF  THE 

FIBULA. 

The  only  well-marked  case  of  this  accident  is  reported  by 
Nelaton,  of  Paris,  as  coming  under  the  care  of  M.  Gerdy,  and 
presented  the  following  symptoms :  The  lower  extremity  of  the 
bone  closely  approached  the  outer  margin  of  the  tendo-Achillis; 
the  articular  surface  of  the  astragalus,  naturally  occupied  by  the 
fibula,  could  be  plainly  felt,  while  the  foot  retained  its  natural 
position.  As  nearly  six  weeks  had  elapsed  since  the  accident,  no 
effort  was  made  to  effect  reduction. 

Boyer,  however,  relates  a  case  in  which  both  extremities  of  the 
fibula  were  dislocated  simultaneously,  being  also  complicated  with 
an  outward  luxation  of  the  foot.  Such  an  accident  implies  ex- 
tensive laceration  of  the  interosseous  ligament  by  a  blow  or  fall, 
drawing  the  bone  upwards  and  outwards. 

Treatment. — Reduction  is  readily  accomplished  by  flexing  the 
leg  at  a  right  angle  with  the  thigh  and  pushing  the  bone  back  in 
a  direction  contrary  to  that  of  its  displacement.  The  limb  should 
be  maintained  at  rest  for  a  considerable  time,  and  a  broad,  elastic 
strap  with  a  closely  fitting  pad  applied  over  the  head  o£  the  bone. 

Aconite^  Arnica,  Ruta,  or  Rhus  lotions  may  be  advan- 
tagously  employed  throughout  the  conduct  of  the  case  to  subdue 
inflammatory  excitement  and  to  bring  about  union  of  the  lacerated 
•tructures. 

SECTION  IV. 

DISLOCATION   OF   THE   ANKLE. 

Dislocation  of  the  ankle  joint  consist  in  a  displacement  of  the 
astragalus  from  the  bones  of  the  leg,  while  it  retains  its  normal 
relations  respecting  the  other  bones  with  which  it  articulates. 
The  accident,  however,  is  exceedingly  rare,  as  one  would  readily 
infer  from  a  consideration  of  the  structure  of  the  articulation. 
Thus,  the  broad  articular  surface  on  the  superior  portion  of  the 
astragalus  is  received  into  an  arched  cavity,  formed  by  the  pro- 
jection of  the  external  and  internal  malleoli,  which,  inconsequence 
of  their  remarkable  length  and  width,  afford  powerful  resistance 
to  lateral  luxation,  while  dislocation  either  forwards  or  back- 
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▼ards  seems  equally  impracticable,  owing  to  the  great  strength 
and  firmness  of  the  ligaments  and  tendons  guarding  the  articula- 
tion in  these  directions.  Indeed,  dislocation  of  the  astragalus, 
unaccompanied  by  fracture  of  the  tibia  or  fibula,  is  an  accident 
of  such  extremely  rare  occurrence,  that  it  has  been  suggested  that 
"  most  of  them  should  be  viewed  in  the  light  rather  of  fractures 
of  the  tibia  and  fibula,  with  displacement  of  the  astragalus,  than 
as  dislocations,  properly  so  called,  of  the  ankle  joint." 

Concerning  the  nomenclature  of  these  lesions  the  student 
•hould  be  apprised  of  the  fact  that  Sir  Astley  Cooper  and  some 
other  writers  regarded  the  bones  of  the  leg  as  the  displaced  mem- 
bers, while  Boyer  and  others  have  considered  the  foot  as  the  part 
displaced,  and  hence  the  same  lesion  has  been  described  by 
different  authors  in  directly  opposite  terms. 
.  Varieties. — The  ankle  is  liable  to  be  luxated  in  four  direc- 
tions; thus,  the  astragalus  may  be  thrown  forwards,  backwards, 
inwards  and  outwards. 


8  1.— DISLOCATION  OF  THE  ANKLE  JOINT  FORWARDS. 

Dislocation  Forwards  has  been  very  seldom  met  with.  It 
may  result  from  force  applied  at  the  heel  while  the  foot  is  flexed 
upon  the  leg  and  the  body  inclined  forwards,  the  force  impinging 
mpon  the  fore  part  of  the  joint.  The  tibia  is  thus  thrown  behind 
the  astragalus  to  occupy  a  position  in  the  upper  and  posterior 
lurf  ace  of  the  os  calcis. 

Symptoms. — The  foot  is  consider- 
ably lengthened,  the  heel  shortened,  and 
the  hollow  on  either  side  of  the  tendo- 
Achillis  is  obliterated  in  consequence  of 
the  presence  of  the  lower  extremity  of 
the  tibia.     Fig.  289. 

In  order  to  accomplish  reduction, 
the  tendo-Achillis  is  first  to  be  relaxed, 
by  flexing  the  leg  upon  the  thigh,  when 
the  foot  and  lower  part  of  the  leg  are 
to  be  forced  in  opposite  directions,  the 
foot  backwards  and  the  tibia  forwards. 
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§  2.— DISLOCATIONS  OF  THE  ANKLE  JOINT  BACKWARDS, 

Dislocation  backwards  results  from  violence  exerted  on 
the  ball  of  the  foot  while  the  latter  is  strongly  extended  upon  the. 
leg,  the  knee,  at  the  same  time  being  in  a  state  of  extreme  flex- 
ion. It  may  also  be  occasioned  by  the  fall  of  a  heavy  weight  upon 
the  posterior  and  lower  part  of  the  leg,  the  parts  being  in  the 
same  position  ;  or  even  from  violent  extension  of  the  foot. 
Symptoms. — The  fibula  is  commonly  fractured  in  a  level 
Fig,  290.  with  the  articulation,  and  in  consequence 

of  the  advance  of  the  tibia  upon  the  ante- 
rior portion  of  the  astragalus  and  upon 
the  scaphoid,  or  resting  wholly  upon  the 
latter  bone  ;  the  foot  is  shortened,  and  the 
heel  correspondingly  increased  in  length. 
The  heel  is  also  drawn  upwards  and  flexed 
by  the  contraction  of  the  tendo-Achillis, 
which  stands  boldly  out  and  slightly  curved 
forwards.  The  toes  point  downwards, 
their  extensor  teadons  being  prominent, 
/while  the  extremity  of  the  tibia  can  be  dis- 
tinctly felt  upon  the  instep.     Fig.  290. 

Treatment. — The  reduction  is  to  be  accomplished  in  essen- 
tially the  same  manner  as  in  the  previous  luxation ;  that  is,  by 
flexing  the  leg,  making  extension  from  the  foot,  at  the  same  time 
exerting  pressure  upon  the  front  of  the  tibia  and  upon  the  heel. 
So  soon  as  movement  of  the  bone  commences,  the  foot  should 
be  forcibly  flexed  upon  the  leg. 

The  after-treatment  consists  in  placing  the  leg  in  a  box,  and 
supporting  the  foot  by  means  of  a  foot-piece  placed  at  right 
angles  with  the  line  of  the  tibia.  Care  must  be  taken  to  protect 
the  heel,  by  resting  it  upon  a  mass  of  cotton,  or,  what  is  better, 
by  suspending  it  by  means  of  a  band,  fastened  to  the  top  of  the 
foot-board.  It  may  also  be  found  necessary  to  make  pressure 
upon  the  extremity  of  the  tibia,  which  is  to  be  effected  by  employ- 
ing compresses  of  some  soft  material,  applying  the  same  over  a 
large  surface,  and  confining  them  by  a  band,  passing  through 
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openings  on  either  side  of  the  box.  Medicaid  ldtions  are  to  be 
;employed,  according  to  the  circumstances  of  the  case,  as 
previously  recommended. 


§  3,— DISLOCATION  OF  THE  ANKLE  INWARDS. 

Professor  Hamilton  states  it  as  his  opinion  that  "a  large 
majority  of  those  accidents  which  have  been  called  inward  and 
outward  dislocations  of  the  tibia,  were  merely  examples  of  lateral 
rotation  of  the  astragalus  within  the  half-ginglymoid  and  half- 
orbicular  socket,  formed  by  the  lower  extremities  of  the  tibia  and 
fibula ;  and  that  true  dislocations,  either  partial'or  complete,  are, 
at  this  joint  and  in  these  directions,  very  rare  occurrences."*  The 
question,  however,  whether  the  astragalus  is  only  rotated  upon 
its  axis,  or  actually  thrown  laterally  from  its  connections  with  the 
tibia,  seems,  in  a  practical  point  of  view,  to  be  of  comparatively 
little  moment,  as  in  either  instance,  the  external  deformity  is 
ordinarily  the  same,  while  the  means  capable  of  effecting  restora- 
tion in  one  case  will  generally  be  found  applicable  in  the 
other. 

The  causes  likely  to  produce  an  inward  displacement  of  the 
astragalus,  are  violent  wrenches  of  the  foot,  and  falls  or  blows 
upon  its  plantar  surface,  giving  the  bone  an  impulse  inwards. 
The  accident  is  also  possible  in  consequence  of  the  parts  being 
compressed  between  two  opposing  surfaces,  as  for  example,  when 
it  is  caught  between  cars,  or  by  the  passage  of  a  carriage-wheel 
over  it. 

Symptoms. — The  foot  is  adducted  to  a  greater  or  less  extent, 
its  outer  border  resting  on  the  floor,  while  the  inner  is  propor- 
tionately elevated;  the  external  malleolus  is  remarkably 
prominent,  a  corresponding  depression  existing  on  the  inner 
aspect  of  the  ankle.  The  astragalus  can  be  felt  in  its  new 
position ;  the  patient  suffers  severe  pain ;  while  he  is  unable 
to  move  his  foot  in  any  direction,  except  by  grasping  it  in 
his  hand,  when  it  will  be  found  susceptible  of  considerable  motion. 

*  Op.  Cit.,  p.  674. 
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Fig.  391. 


Fig.  291.  There  is  commonly  a 
fracture  also  of  the  internal 
malleolus. 

Treatment. — The  leg  should 
be  flexed  at  a  right  angle  with 
the  thigh,  in  order  to  relax  the 
tendo-Achillis,  and  steadied  in 
this   position   by   an  assistant, 
while  the   surgeon,  holding  tho 
foot    midway    between  flexion 
and  extension,    exerts   traction 
upon  it,  at  the  same  time  press- 
ing  laterally  upon    the  astra- 
galus.    In  applying  extension, 
the   operation  may   sometimes 
be  facilitated  by  giving  the  foot 
a  slight  rocking   motion.     The 
parts   are   subsequently  to    be 
kept  quiet  and  in   position,  by 
applying   a   side    splint    upon 
either  side  of  the  ankle ;  medi- 
cated lotions  continually  applied 
as  before  recommended. 


§  4.— DISLOCATION  OF  THE  ANKLE    OUTWARDS. 

Dislocation  outwards  is  the  most  frequent  of  the  varietiei 
of  luxation  peculiar  to  the  ankle  joint.  It  is  commonly  produced 
by  a  twisting  of  the  foot,  or  by  direct  violence.  Fracture  of  the 
lower  fifth  of  the  fibula  almost  invariably  complicates  the  accident 
together  with  severe  laceration  of  the  ligaments.  It  not  infre- 
quently happens  also  that  both  the  internal  and  external  malleoli 
are  broken,  thus  permitting  the  astragalus  to  assume  a  position 
between  the  fractured  extremities  of  the  tibia  and  fibula. 

The  symptoms  are  characteristic.  The  inner  border  of  the 
foot  rests  upon  the  floor,  while  there  is  a  corresponding  elevation 
of  its  outer  margin.  A  marked  projection  is  formed  on  the 
inner  side  of  the  joint,  by  the  abnormal  position  of  the  malleolus, 
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Fig.  292.  there  being,  on  the  contrary,  a  depression 

on  the  outer  side  of  the  leg,  indicating  the 
site  of  the  fracture  of  the  fibula;  and 
immediately  below  the  depression  manual 
examination  will  detect  the  presence  of 
the  astragalus.  Fig.  292.  This  form  of 
luxation  has  been  described  by  most  authors 
as  dislocation  forwards. 

Reduction  is   readily   effected  by  flex- 
ing the  leg,  so  as  to  diminish  as   much  as 
possible   the  tension  of    the  gastrocnemii 
muscles,  after  which,  the  displaced  mem- 
bers are  to  be 
pressed       into 
position,       by 
drawing  the  ar- 
ticulating sur- 
faces    towards 

each  other.  Or,  in  some  cases,  it  may  be  required  to  produce 
moderate  extension  of  the  foot,  at  the  same  time  slightly  flexing 
and  extending  the  limb. 

The  parts  are  then  to  be  retained  in  their  proper  place  by  side 
splints  and  adhesive  strips,  and  the  joint ,  continually  wet  with 
the  medicated  lotions  previously  advised  in  such  cases.  Passive 
motion  should  be  instituted  as  soon  as  circumstances  warrant. 
The  joint  is  disposed  to  continue  weak  for  some  time,  and  in  some 
cases,  under  the  most  careful  attention  of  the  surgeon,  motion 
will  be  more  or  less  impaired. 

§5.— COMPOUND  DISLOCATION'S  OF  THE  ANKLE. 
Compound  dislocation  of  this  joint  is  always  a  grave  accident, 
endangering  both  life  and  limb  ;  and,  provided,  the  large  vessels 
and  nerves  of  the  part  are  seriously  implicated,  or  there  exists 
severe  comminution  of  bone,  accompanied  by  extensive  injury  of 
the  integuments,  no  doubts  respecting  the  propriety  of  amputa- 
tion are  to  be  for  a  moment  entertained.  In  the  less  serious 
cases,  however,  much  is  to  be  expected  from  excision  of  the 
protruding   bone,  which,  together  with  the  subsequent  use  of 
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Calendula^  with  appropriate  internal  medication  to  prevent 
excessive  suppuration,  and  to  relieve  accompanying  derangements, 
the  most  successful  results  may  often  be  attained. 

SECTION  V. 

DISLOCATIONS  OP  THE  BONES  OF  THE  FOOT. 

Owing  to  the  comparatively,  limited  motion  of  the  bones  of  the 
foot,  the  peculiar  arrangement  respecting  their  articulation,  and 
the  strength  and  firmness  of  their  ligaments,  examples  of  dislo- 
cations of  the  foot  rarely  come  under  the  observation  of  the  sur- 
geon. When  occurring,  however,  they  are  ordinarily  accompanied 
by  complications  of  so  violent  a  nature  as  often  to  demand  imme- 
diate amputation. 

§  1.— DISLOCATIONS  OF  THE  ASTRAGALUS. 

It  is  to  be  premised  that  what  is  properly  termed  "dislocation 
of  the  astragalus"  is  a  lesion  very  different  in  its  pathological 
character  from  a  simple  displacement  of  this  bone  from  the  arch 
formed  by  the  inferior  extremities  of  the  bones  of  the  leg.  In 
the  latter  instance,  which  accident  has  been  designated  as  " dislo- 
cations of  the  ankle,"  the  normal  relations  of  the  astragalus  are 
destroyed  with  the  tibia  and  fibula  only,  whereas  hrthe  former 
case,  the  bone  in  addition  is  also  displaced  from  its  artidulations 
with  the  os  calcis  and  scaphoides,  thus  causing  it  to  abandon  all 
its  original  connections. 

Varieties. — The  astragalus  may  be  dislocated  directly  forwards 
and  backwards,  though  the  accident  is  usually  attended  by  more 
or  less  displacement  laterally.  Dislocation  forwards  is,  how- 
ever, by  far  the  most  frequent,  being  generally  accompanied  by  a 
deviation  of  the  bone  either  inwards  or  outwards,  with  twisting  of 
the  foot. 

Of  the  dislocations  backwards  only  seven  cases  are  recorded, 
while  I  am  not  aware  that  a  single  instance  of  complete  lateral 
displacement  has  occurred  independent  of  luxation  antero-p'oste- 
riorly. 

The  causes  conducing  to  this  accident  are  principally  falls  or 
wrenches  of  the   foot.     Provided  the   force  be  applied  to  the 
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extremity  when  the  foot  is  strongly  extended,  fracture  of  the 
tibia  is  very  apt  to  occur  and  thus  complicate  the  case.  The 
particular  direction  of  the  displacement  will,  of  course,  depend 
upon  the  direction  in  which  the  force  acts  as  well  as  upon  the 
degree  of  adduction,  abduction,  flexion  or  extension  of  the  foot 
at  the  time  of  the  accident. 

Symptoms. — When  the  astragalus  is  thrown  in  front  of  its 
natural  position,  the  nature  of  the  accident  can  be  readily  deter- 
mined by  the  remarkable  prominence  upon  the  instep,  where  the 
peculiar  form  of  the  bone  can  be  distinctly  felt,  and  over  which 
the  integuments  are  so  firmly  drawn  that  ulceration  and  sloughing 
rapidly  supervene  unless  reduction  be  at  once  effected.  In  this 
event,  the  exposed  parts  of  the  bones  would  also  be  likely  to 
undergo  necrosis,  and  ultimately,  exfoliation.  The  foot  may  be 
forcibly  flexed  or  extended;  shortening  of  the  leg  results  in  con- 
sequence of  the  tibia  resting  upon  the  os  calcis  ;  swelling  speed- 
ily ensues  and  may  seriously  obscure  the  diagnosis.  In  the  dis- 
location backwards,  the  astragalus  is  thrown  behind  the  ankle, 
resting  upon  the  superior  surface  of  the  calcaneum  where  it 
forms  a  large  characteristic  prominence.  The  tendo-Achilis  is 
severely  put  upon  the  stretch  and  thrown  backwards  by  the  dis- 
placed bone ;  the  skin  covering  the  heel  is  violently  stretched,  the 
muscles  of  the  leg  are  rigid,  the  tibia  is  slightly  canted  forwards, 
and  the  instep  seems  a  little  shorter  than  natural,  and  there  is  a 
slight  depression  in  front  of  the  joint.  The  tibia  and  fibula 
are  often  both  fractured. 

Prognosis. — It  is  evident  from  a  consideration  of  the  struc- 
ture of  the  joint  that  complete  displacement  cannot  occur  without 
the  exhibition  of  violence  and  mechanical  force  ;  and  hence,  the 
danger  of  intense  inflammatory  action  is  correspondingly  great. 

The  mosc  serious  terminations  have  even  been  observed  incases 
where  restoration  of  the  parts  has  been  promptly  effected.  '  Com- 
paratively little,  therefore,  can  reasonably  be  expected  from  the 
most  judicibus  management  in  those  instances  in  which  reduction 
is  effected,  if  at  all,  only  by  the  most  Bevere  and  protracted  efforts. 
In  some  cases,  however,  the  reduction  has  been  accomplished  with- 
out difficulty  and  the  functions  of  the  part  in  a  great  measure 
restored. 

23 — vol.  n. 
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Treatment. — It  is  impossible  to  prescribe  a  line  of  treatment 
that  shall  be  equally  applicable  in  all  of  these  most  unfortunate 
cases.  This  must  be  apparent  in  view  of  the  fact  that  the  acci- 
dent is  attended  by  a  great  variety  of  complications,  while  the 
bone  itself  is  exceedingly  varied  as  regards  the  position  it  assumes, 
being  liable,  in  addition  to  the  several  directions  of  its  displace- 
ment, to  be  more  or  less  rotated  upon  either  its  long  or  short 
axis  and  hence  the  difficulty  of  establishing  a  definite  classifica- 
tion. Provided,  however,  the  dislocation  be  partial,  the  most 
persevering  efforts  to  effect  reduction  should  be  made,  by  employ- 
ing traction,  pressure,  and  if  necessary  subcutaneous  division  of 
"whatever  ligaments  or  tendons  that  offer  marked  resistance.  In 
dislocation  forwards,  the  surgeon  should  direct  an  assistant  to 
make  extension  by  grasping  the  dorsum  of  the  foot  with  one 
hand  and  the  heel  with  the  other,  while  another  assistant  makes 
counter-extension  at  the  knee,  having  it  bent  at  a  right  angle 
with  the  thigh,  the  operator  himself  making  firm  pressure 
upwards  and  backwards  upon  the  head  of  the  astragalus. 

But  in  case  the  reduction  be  impossible,  the  tension  of  the  parts 
is  to  be  relieved  by  subcutaneous  sections,  and  the  subsequent 
inflammation  perseveringly  combatted.  Notwithstanding  every 
precaution,  however,  the  integuments  will  be  likely  to  slough, 
thereby  exposing  more  or  less  of  the  osseous  structures,  which  are 
to  be  excised,  as  otherwise  necrosis  will  inevitably  follow. 

Gross  recommends  that,  uwhen  the  bone  is  entirely  displaced, 
lying  immediately  beneath  the  integuments  and  muscles  of  the 
instep,"  that  the  surgeon  practice  immediate  excision,  placing 
the  ends  of  the  tibia  and  fibula  in  the  sulcus  vacated  by  the 
removal  of  the  astragalus. 

In  dislocation  of  the  astragalus  backwards ,  the  reduction 
may  be  regarded  as  impracticable.  Erichsen  states,  however, 
that  one  case  occurred  in  the  University  College  Hospital,  compli- 
cated with  fracture  of  the  tibia  and  fibula,  in  which  replacement 
was  accomplished,  suggesting  in  the  same  connection  that  the 
operation  might  be  materially  facilitated  by  subcutaneously  divid- 
ing the  tendo-Achillis. 

The  cases  coming  under  the  observation  of  Lizars,  Liston,  Phil- 
lips, Nelaton,  and  Williams,  all  proved  irreducible. 
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Compound  dislocations  of  the  astragalus  will  almost  invariably 
demand  immediate  amputation,  or,  at  least,  exsection,  the  choice 
of  the  operation  to  depend  upon  the  severity  of  the  lesion  and 
the  condition  of  the  patient.  Provided  the  injury  be  extensive 
or  the  health  impaired,  there  is  no  question  as  to  the  propriety  of 
amputating  either  through  the  foot,  or  at  some  convenient  point 
above  the  ankle,  whereas  if  the  patient  be  in  robust  health,  excision 
may  be  practiced  with  hope  of  success. 

The  after-treatment  is  to  be  conducted  upon  general  princi- 
ples, recollecting  that  in  case  the  contusion  and  laceration  be 
severe,  as  they  generally  are,  not  to  close  the  wound  closely  by 
the  use  of  sutures  and  plasters,  as  the  subsequent  effusions  being 
thus  confined  would  lead  to  greater  inflammatory  action  than 
would  otherwise  occur.  Medicated  lotions  of  Arnica,  Rhus, 
JRuta  or  Calendula,  according  to  their  respective  indications, 
are  to  be  continuously  applied  to  the  part  and  internal  remedies 
given  as  demanded.  If  erysipelas  should  supervene  upon  the 
injury,  as  in  severe  cases  it  is  exceedingly  prone  to,  it  should  be 
treated  upon  the  same  principles  laid  down  under  that  head. 

§  2.— DISLOCATION  OF  THE  TARSAL  AND  METATARSAL  BONES. 

1.  The  tarsal  bones  are  rarely  luxated,  the  astragalus  being 
the  one  that  is  generally  displaced.  Professor  Hamilton,  has, 
however,  collated  several  instances  of  what  he  is  pleased  to  term 
"atragalo-calcaneo-scaphoid  dislocations"  in  which  the  os 
calcis  and  scaphoides  were  thrown  from  their  natural  relations 
with  the  astragalus,  the  latter  bone  retaining  its  connections  with 
the  tibia.  Reduction  was  impracticable,  and  in  the  case  treated  by 
Dr.  Detmold,  it  eventually  became  necessary  to  practice  amputa- 
tion of  the  leg.  In  another  case,  reported  by  Dr.  Wells,  the  ' 
astragalus  was  finally  extracted  and  the  patient  recovered  with- 
out any  untoward  results  except  a  slight  shortening  of  the  limb. 

The  calcaneum  may  be  luxated  from  its  articulations  with 
the  astragulus  and  from  the  cuboid  bone  in  consequence  of  vio- 
lence applied  to  the  heel.  Chelius  has  seen  an  example  which 
resulted  from  pulling  off  a  boot. 

Two  other  cases  of  this  accident  were  originally  reported  by 
South  and  afterwards  mentioned  by  Sir  Astley  Cooper,  in  which 
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I  reduction  was  readily  accomplished  and  the  functions  of  the  part 

^  regained. 

4  The  scaphoid  and  cuboid  may  be  displaced  from  the  astraga- 

li lus  and  os   calcis,  the  accident  presenting  a  somewhat  singular 

deformity,  the  foot  being  shortened   and  twisted  upwards  and 
inwards,  so  as  closely  to  resemble  varus.     The  reduction  is  to  b& 
effected  by  holding  the  heel  firmly  and  drawing  the  toes  outwards 
j  aiding  the  replacement  by  pressure. 

I      .  The    cuneiform    bones   are   sometimes    partially    displaced 

|  without  being  separated  from  each  other ;  more  commonly,  the 

I  internal  one  is  luxated  singly.     In  this  event,  there  is  a  marked 

I  prominence  on  the  inside  of  the  foot,  together  with  a  slight  degree 

<  of   elevation  of  the  bone,  owing   to  the  action   of   the  tibialis 

]  anticus.     Pressure  will  commonly  suffice  to  accomplish  reduction. 

;  To  prevent  a  return  of  the  displacement,  compression  is  to  be 

j  maintained,  by  the  application  of  adhesive  strips,  compresses  and 

a  roller. 

2.  Dislocation  of  the  metatarsal  bones  is  an  accident  that 
sometimes  occurs,  examples  being  recorded  by  Dupuytren,  Smith, 
Malgaigne  and  others.  A  case  of  complete  dislocation  of  all  the 
metatarsal  bones  was  communicated  to  Dr.  Gross,  by  Dr.  Green, 
of  Easton,  Pennsylvania.  Reduction  was  effected  by  employing 
extension,  aided  by  lateral  pressure.  In  the  other  forms  of  lux- 
ation, in  which  the  bones  are  displaced  singly,  no  difficulty  in 
restoring  them  tc  their  natural  position  will  ordinarily  be  expe- 
rienced. 

3.  Dislocations  of  the  phalangeal  and  metatarsophalangeal 
articulations  are  occasionally  met  with,  and  are  easy  of  reduction; 
though  they  are  often  of  such  a  complicated  character  as  to 
demand  removal.  Dislocation  of  the  great  toe  at  the  metatarsal 
joint  is  an  exceedingly  rare  accident,  and  is  easily  recognized. 
The  toe  inclines  somewhat  outwards,  and  lies  a  little  higher  than 
the  sound  one,  being  quite  a  half  inch  shorter  than  its  fellow. 
The  head  of  the  first  phalanx  rested  upon  the  dorsal  surface  of 
the  anterior  extremity  of  the  metatarsal  bone,  where  it  formed  an 
abrupt,  well-defined  prominence.  The  adductor  longus  formed  a 
broad,  tense  cord  at  the  inner  side  of  the  foot,  which  disappeared 
after  reduction  was  effected. 
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Treatment. — Placing  the  patient  under  an  anaesthetic,  apply 
«,  clove-hitch  to  the  toe,  and  making  the  extension  forwards  and 
a  little  downwards,  the  head.is  disengaged  from  its  situation  and 
steadily  drawn  intoits  place.  Counter- extension  is  made  by  an 
assistant  firmly  grasping  the  ankle.  The  same  general  rules  for 
correcting  this  deformity  may  be  applied  that  are  given  for  lux- 
ations of  the  metacarpal  and  metacarpo-phalangeal  articulations. 


PART  XYII 

FRACTURES. 


CHAPTER  I. 

GENERAL     CONSIDERATIONS. 

There  is  no  class  of  injuries  that  demand  of  the  surgeon  a  greater 
amount  of  skill,  self-reliance,  or  more  mechanical  ingenuity 
than  that  of  the  successful  treatment  of  fractures.  Often  of 
difficult  diagnosis,  and  extremely  troublesome  to  manage,  they 
constitute,  says  Gross,  the  most  trying,  perplexing  part  of  surgery 
to  practice  creditably  and  successfully.  As  for  myself,  he  adds, 
"  I  never  treat  a  case  of  fracture,  however  simple,  .without  a 
feeling  of  the  deepest  anxiety  in  regard  to  the  ultimate  issue  ;  I 
cannot  retire  at  night  or  rise  in  the  morning  without  a  sense  of 
discomfort,  so  long  as  I  am  conscious,  that,  despite  my  most 
assiduous  attention,  and  my  best  directed  efforts,  my  patient  is 
likely  to  become  deformed  and  lame  for  life.5'  With  such  an 
appreciation  of  the  difficulties  and  perplexities  that  surround  this 
subject,  as  enunciated  by  this  great  surgeon,  it  is  not  a  macter  of 
surprise  that  so  many  crooked  and  ill-shaped  limbs  stare  at  us 
on  every  side.  With  the  greatest  care  and  attention  of  the  prac- 
titioner, and  with  the  most  consummate  knowledge  of  anatomy 
that  he  may  possess,  it  nevertheless  sometimes  happens  that  an 
unsightly  limb  is  the  result  of  his  most  careful  manipulation.  It 
should  be  the  aim  of  the  surgeon,  therefore,  in  every  case,  to  call 
to  his  aid  alL  the  skill,  anatomical  knowledge,  and  mechanical 
ingenuity  in  his  power,  to  effect  a  result  not  only  gratifying  to 
the  patient,  but  creditable  to  the  profession. 

This  can  only  be  effected  by  the  most  attentive  and  scientific 
consideration  of  each  individual  case,  with  a  thorough  knowledge 
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ol  the  anatomical  situation  of  implicated  parts,  and  skillful  man- 
agement of  the  patient  throughout.  Even  under  the  moat  favor- 
able circumstances,  cases  will  arise  which  are  almost  impossible 
to  cure  without  some  deformity  or  impairment  of  function. 
Experience  teaches  us,  that  in  those  severe  and  complicated  frac- 
tures involving  joints,  such  unfavorable  results  will  sometimes 
follow,  notwithstanding  the  greatest  care  and  skill  of  the  surgical 
attendant.  Our  great  aim  should  be,  however,  to  make  these 
unfavorable  results  as  few  as  possible,  and  by  the  large  number  of 
successful  and  creditable  cures,  largely  overshadow  the  evil  by  the 
good.  In  this  way,  surgery  can  be  lifted  beyond  the  power  of 
injury  from  designing  men,  and  cases  of  malpractice  rendered 
few  and  far  between. 

When  a  case  terminates  unfavorably,  even  in  the  hands  of  the 
most  skillful  surgeon,  sometimes,  the  friends  of  the  patient, 
tempted  either  with  cupidity  or  revenge,  cannot  find  language  too 
harsh,  or  denunciations  too  severe,  to  injure  the  professional 
standing  of  the  medical  attendant,  though  he  may  not  be  deserv- 
ing of  blame.  The  community  are  too  apt  to  judge  of  a  surgeon's 
ability  by  the  result  of  a  single  case  ;  that  is,  if  it  terminates 
favorably,  he  has  achieved  a  u  good  cure,"  but  if  the  limb  be 
deformed,  it  is  imputed  to  want  of  skill,  inattention,  &c,  &c. 
As  a  principle,  nothing  can  be  further  from  the  truth,  or 
be  productive  of  more  mischief,  than  this  kind  of  u  post  hoc, 
propter  hoc"  reasoning.  It  is  this  hypothetical  and  irrational 
logic  that  fosters  malpractice  suits  in  our  courts,  and  which 
so  often  among  intelligent  juries,  compensates  the  plaintiff  with 
the  verdict  of  "one  cent  damages." 

Etiology. — Fractures  are  of  two  kinds,  simple  and  compound; 
the  latter,  however,  is  subdivided  according  to  the  character  and 
extent  of  the  injury,  such  as  comminuted,  complicated  and 
impacted. 

A  fracture  may  be  defined  as  a  solution  of  continuity  in  the 
.osseous  tissue,  and  may  be  either  transverse,  oblique,  or  longi- 
tudinal. It  is  said  to  be  simple  when  it  is  unaccompanied  by 
any  lesion  of  the  soft  parts,  and  compound,  when  a  wound 
communicates  with  the  fractured  part.  A  comminuted  fracture 
is  that  in  which  the  bone  is  broken  into  a  number  of  pieces.     A 
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complicated  fracture  is  when  the  injury  is  associated  with  hem- 
orrhage, laceration  of  vessels  or  nerves,  or  other  damage  done 
to  the  surroundiDg  tissues,  and  an  impacted  fracture  signifies 
that  the  extremity  of  one  fragment  is  forced  into  that  of  the, 
other. 

Causes. — The  causes  of  fracture  are  divided  into  the  predis- 
posing and  exciting. 

Predisposing. — All  those  circumstances  which  render  the 
bones  more  liable  than  usual  to  be  broken,  are  termed  predispos- 
ing causes.  Among  these  may  be  enumerated,  influence  of  age, 
which  increases  the  brittleness  of  bones  as  we  advance  in  l^ife  ; 
the  prolonged  disuse  of  any  limb ;  certain  diseases,  as  cancer, 
syphilis,  scurvy  and  rickets,  gout  and  rheumatism  ;  original  con- 
formation— the  bones  of  some  people  being  exceedingly  brittle, 
without  any  appreciable  cause. 

Exciting. — The  exciting  causes  of  fracture  are  two-fold, 
mechanical  violence  and  muscular  contraction.  The  former  is 
the  most  common  and  may  act  upon  a  bone  directly,  as  when  a. 
fracture  is  produced  at  the  part  to  which  the  violence  is  actually 
applied.  It  is  said  to  be  indirect  when  a  force  is.  applied  to  two 
portions  of  a  bone  at  the  same  moment,  the  fracture  taking  place, 
at  a  point  between.  This  is  exemplified  by  a  fracture  of  the 
radius  by  falls  upon  the  hand,  or  in  a  case  of  fracture  of  the 
clavicle  by  a  fall  upon  the  shoulder.  In  old  people,  the  neck  of 
the  femur  is  frequently  broken  by  stepping  carelessly  upon  the 
floor,  or  by  the  merest  twist  of  the  limb  in  bed. 

It  is  rarely  that  a  bone  is  fractured  by  muscular  action.  Prof. 
Gross  records  three  cases  of  this  accident,  in  two  of  which  the 
subjects  were  remarkable  for  health  and  muscular  developments, 
and  the  fracture  in  each  was  produced  by  feats  of  strength,  in 
which  the  elbows  were  held  upon  a  counter,  their  hands  inter- 
locked, and  the  effort  made  by  each  to  push  the  other's  arm  over 
upon  the  counter ;  in  the  third  case,  the  arm  was  broken  in  the 
act  of  throwing  a  chip. 

It  occasionally  happens  that  a  fracture  is  partial,  where  a  part 
only  of  the  fibres  are  broken,  the  rest  bending  to  the  force. 
This  is  called  the  gran  stick  fracture* 
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SECTION  I. 

SIMPLE     FRACTURES. 

The  symptoms  of  f racture;  are  divided  into  two  classes — the 
rational  and  physical. 

The  rational  are  easy  of  recognition,  and  consist  of  pain,  more 
or,  less,  acute,  impairment  of  function  and  deranged  sensibility  of 
the  affected  limb,  caused  by  pressure  of  the  fragments  upon  the 
nerves  of  the  part.    . 

The  physical  symptoms  are :  1st.  Crepitus  or  that  peculiar 
grating  sensation,  produced  by  rubbing,  two  broken  extremities 
of  bone  against  each  other.  The  crepitus  of  fracture  must  not 
be  mistaken  for  that  moist  crepitus  which  is  the  result  of  effusion 
of  lymph  into  the  surrounding  tissues,  or  the  presence  of  air  in 
the  areolar  tissues  ;  besides  this,  there  are  preternatural  mobilr 
ity  and  deformity  of  the  part. 

The  amount  of  constitutional  disturbance  in  fracture,  depends 
upon  its  extent  and  the  peculiarity  of  the  individual,  and  varies 
ficom  the  slightest  exaltation  of  normal  action  to  the  most  intense 
excitement.  In  many  cases,  there  is  an  entire  absence  of  trau- 
matic fever,  while  in  others,  all  the  functions  of  the  body  undergo 
marked  and  persistent  derangement. 

Prognosis. — The  prognosis  of  fracture  will  depend  upon  th,e 
age,  constitution  and  habits  of  the  patient,  his  obedience  to 
treatment,  and  the  nature  and  extent  of  the  injury. 

As  a  rule,  fractures  in  aged  persons  unite  more  tardily  than  in 
the  young.  The  bone  that  is  broken,  and  the  line  of  the  fracture 
influences,  more  or  less,  the  result  of  the  case  ;  thus,  fracture  of 
single  bones,  as  the  femur  and  humerus,  situated  between  large 
and  powerful  muscles,  are  more  difficult  to  treat  successfully  and 
without  deformity,  than  where  it  occurs  in  the  forearm  or  leg,  a 
single  bone  only  being  broken  ;  since  in  the  latter  case  the  sound 
bone  acts  as  a  splint  to  keep  the  parts  at  rest,  and  prevent 
shortening. 

The  social  position  of  the  patient  also  influences  the  result ; 
thus,  the  laboring  classes,  with  strong  and  robust  frames,  do  better 
Ceteris  paribus,  than  the  wealthy,  whose  constitutions  are  often 
debilitated  by  intemperance  and  luxurious  mod&  of  living.     The 
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relation  of  the  fracture  to  certain  cavities  has  its  weight  in  the 
prognosis,  hence  fractures  of  the  pelvic  bones,  in  consequence  of 
the  viscera  being  affected  thereby,  are  more  serious  in  their  ter- 
mination than  those  of  the  extremities. 

In  all  fractures,  therefore,  the  prognosis  should  be  guarded,  as 
the  result  from  serious  and  unlooked  for  causes  may  produce  a 
consequence  very  different  from  that  which  was  anticipated. 
Throughout  the  conduct  of  the  case,  the  surgeon's  duty  is  to  fore- 
Bee,  if  possible,  threatening  complications,  and  to  bestow  that  skill 
and  attention  upon  the  patient  that  will  result  in  a  perfect  cure 
as  far  as  it  is  possible  to  be  attained.  If  the  result  should  be 
unfavorable,  despite  all  such  care  and  assiduity  on  the  surgeon's 
part,  he  cannot  equitably  be  held  for  any  accountability  in  the 
matter.  He  alone  should  be  answerable  to  the  law,  who  is  not 
only  ignorant  of  the  principles  of  treatment  in  such  cases,  but 
who  is  notoriously  negligent  of  his  patient's  best  interests. 

Process  of  repair. — The  first  f e"w  days  after  fracture,  there 
occurs  a  period  of  repose,  with  little  or  no  change  taking  place, 
except,  perhaps,  the  effusion  of  small  quantities  of  serum  and 
lymph,  and  the  absorption  of  blood  that  may  have  been  extrav- 
asated ;  pain  subsides,  and  the  tendency  to  spasmodic  action 
disappears.  Any  traumatic  fever  that  may  have  been  present 
has  yielded,  and  the  parts  are  ready  to  take  on  the  reparative 
process. 

First  stage  or  uniting  period. — At  the  beginning  of  this 
stage,  the  ends  of  the  broken  bones,  the  periosteum  and  neigh- 
boring tissues  are  found  to  be  abnormally  red,  injected  with  blood, 
and  covered  by  plastic  matter,  resembling  in  consistence  and 
appearance  a  thick  solution  of  isinglass.  It  is  most  abundant 
upon  the  surface  of  the  bones,  but  is  effused  between  the  perios- 
teum and  the  muscles,  and  in  the  muscles  themselves  ;  all  these 
structures  being  more  or  less  actively  engaged  in  the  process  of 
repair.  A  similar  substance,  but  in  less  abundance,  is  thrown  out 
within  the  medullary  canal,  the  lining  membrane  of  which  is  in  a 
state  of  inflammation,  as  is  evinced  by  the  injection  of  its 
vessels  and  discoloration.  This  is  the  period  properly  known  as 
the  "  knitting"  period,  during  which,  the  patient  feels  a  peculiar 
sensation  which  is  popularly  attributed  to  the  "  knitting"  of  the 
bone. 
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In  the  latter  part  of  this  stage  begins  the  period  of  develop- 
ment or  modeling  process,  in  which  the  lymph  is  converted,  first, 
into  fibrous  tissue,  then  into  cartilage,  and  finally  into  bone ;  or, 
more  correctly  speaking,  cells  are  developed  by  proliferation  in  the 
new  substance,  into  which  the  osseous  granules  are  deposited,  the 
whole  process  resembling  that  in  which  bone  is  originally  formed. 

The  traumatic  irritation  propagated  from  the  broken  bone 
causes  swelling  of  the  periosteum,  active  proliferation  and  form- 
ation of  a  sheath  of  new  bone  around  the  seat  of  fracture,  which 
is  termed  the  "  ensheathing  "  or  "  ring  callus"  of  surgical 
writers.  The  medulla  at  the  same  time  participates  in  the  action 
going  on  and  becomes  hardened  and  partly  ossified,  which  consti- 
tutes the  "interior"  or  "pin  callus."  At  this  time,  the 
osseous  structure  itself  undergoes  cell  proliferation,  and  union  of 
the  fragments  takes  place  by  the  same  process  already  mentioned 
in  considering  wounds  of  the  soft  tissues.  The  new  material  which 
is  developed  between  the  ends  of  the  broken  bones  by  the  osteo- 
genetic  layer  of  periosteum,  is  called  the  intermediate,  perma- 
nent or  definite  callus,  in  contradistinction  to  the  ensheathing 
and  interior  forms  of  callus,  which  are  temporary  or  provis- 
ional.* 

The  time  required  to  complete  this  process,  varies  from  four  to 
ten  weeks,  being  proportionately  less  as  the  patient  is  younger 
and  healthier,  especially  so,  if  the  fracture  is  nicely  adjusted  and 
kept  at  perfect  rest.  The  last  stage  in  the  process  of  repair  con- 
sists in  the  absorption  of  superfluous  bone  and  the  restoration 
of  the  medullary  cavities,  and  is  generally  completed  in  from 
seven  to  twelve  months.  The  material  by  which  fractures  are 
consolidated  was  called  by  the  older  pathologists,  callus,  in  con- 
sideration of  its  density,  which,  when  the  process  of  repair  is 
completed,  is  fully  as  hard>s  bone.     Fig.  293. 

If  the  ends  are  not  accurately  adjusted,    the   interspaces    are 

*  Billroth,  however,  explains  this  process  differently.  According  to 
this  distinguished  surgeon,  the  periosteum  possesses  no  peculiar  osteo- 
genetic  power,  the  formation  of  callus  being  due,  not  to  proliferation  of 
previously  existing  cells,  but  to  an  accumulation  of  wandering  cells,  which 
he  considers  as  white  blood  corpuscles  escaped  from  the  vessels,  and 
aggregating  together  so  as  to  form  bone. 
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Fig.  293.  filled  up  by  this  material  as  is  shown  in  the  cut. 
The  figure  also  exhibits  the  formation  of  what  is 
termed  a  provisional  callus,  that  is  to  say,  a 
ferrule  of  new  bone,  encircling  both  extremities 
for  a  little  distance  above  and  below,  so  as  to 
splice  them  together  until  they  can  be  more  firmly 
held  by  the  ensheathing  or  permanent  callus  as 
it  is  termed.  The  permanent  callus  becomes  so  by 
the  absorption  of  its  more  superficial  portions  at 
first,  and  gradually  the  deeper,  until  the  broken 
bone  not  only  regains  its  pristine  form  and  color, 
but  also  its  smoothness,  so  that  in  a  well-adjusted 
fracture  nothing  will  remain  to  denote  the  existence 
of  fracture,  save  a  little  seam  or  ridge  correspond- 
ing with  the  line  of  junction  of  the  two  fragments. 
It  will  thus  be  seen  that  the  office  of  the  pro- 
visional callus  corresponds  with  the  plasma  effused 
between  the  cut  surfaces  of  a  wound,  which  disappears  as  soon  as 
its  office  of  firmly  uniting  the  cut  edges  together  has  been  accom- 
plished. 

In  fractures  that  are  perfectly  adjusted  and  maintained  in  situ, 
there  is  little  need  of  provisional  callus,  the  ends  of  the  broken 
fragments  uniting  like  wounds  in  the  soft  tissues,  almost  by  the 
first  intention.  It  is  seldom,  however,  that  a  fracture  is  so  per- 
fectly coaptated  as  not  to  require  the  assistance  of  this  provisional 
callus,  as  the  numerons  specimens  in  the  museums  of  our  medical 
colleges  will  abundantly  testify. 

Treatment. — The  leading  indications  in  the  treatment  of 
fracture  are  to  procure  reunion  and  to  prevent  deformity.  This 
is  to  be  effected  by  placing  the  fragments  in  their  natural  position 
and  maintaining  them  in  perfect  contact,  and  at  complete  rest 
until  they  shall  have  firmly  united.  The  first  thing  required, 
however,  says  a  distinguished  author,  "is  to  carry  the  patient  to 
his  house  or  to  an  hospital,  gently  and  on  a  litter,  with  both  legs 
tied  securely  together  at  the  knee  and  ankle,  if  it  be  a  fracture  of 
the  lower  extremity,  so  that  there  may  be  no  chance  of  the  broken 
bone  being  thrust  through  the  skin."  A  litter  may  be  made  of  a 
couple  of  poles,  covered  over  with  a  sack,  or  the  patient  may  be 
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placed  upon  a  narrow  door,  or  long  shutter,  or  two  pieces  of 
board,  or  he  may  be  conveyed  in  a  spring  furniture  car,  or  what- 
ever other  mode  that  may  be  considered  expedient. 

Various  fracture  beds  have  been  invented  by  surgeons,  amongst 
the  most  ingenious  of  which  may  be  classed  those  of  Burgh,  Coates, 
Daniels  and  Hewson,  but  for  all  practical  purposes  I  believe  that 
the  simple  hair  or  moss  mattrass,  tufted  firmly  and  laid  upon  a 
board  bottom  to  afford  an  even  surface  and  secure  firmness  to  the 
whole  arrangement,  and  a  bed  pan  to  receive  the  fecal  evacuations 
is  all  that  need  be  desired  under  ordinary  circumstances.  If  long 
confinement  be  anticipated  or  if  the  patient  has  been  worn  out 
by  previous  disease,  an  air  mattress  may  be  substituted  in  order 
to  prevent  bed-sores. 

The  bed  upon  which  the  patient  is  to  lie  should  be  made  as 
firm  and  level  as  possible,  A  comfortable  bed,  says  Gross,  "is  to 
a  man  with  a  broken  thigh  or  leg  an  indispensable  article,  and 
the  practitioner  who  fails  Jo  give  the  proper  instructions  respect- 
ing it,  is  guilty  of  a  gross  dereliction  of  duty.'5  After  arranging 
the  patient  comfortably  in  bed,  he  should  be  undressed,  thoroughly 
examined  and  washed  from  head  to  foot  and  dried  with  a  coarse 
towel.  The  limb  should  now  be  placed  in  a  position  of  muscular 
relaxation,  and  attention  given  to  the  setting  of  the  bone.  To 
accomplish  this,  the  upper  end  of  the  limb  must  be  held  steadily 
by  an  assistant,  while  the  lower  is  extended,  or  firmly  and  gently 
drawn  in  such  a  direction  as  to  restore  the  limb  to  its  proper 
length  and  shape ;  the  surgeon  in  the  meantime  adapting  the 
fragments  to  their  correct  position,  by  manipulation  with  his 
fingers.  To  prevent  pain  and  spasm,  chlorof orm  or  other  anaes- 
thetic should  be  administered  during  the  setting  of  the  fractured 
bone.  The  limb  should  be  carefully  bandaged  from  its  extremity  to 
a  considerable  distance  above  the  point  of  injury,  for  the  purpose 
of  preventing  swelling,  and  confining  the  muscles  that  they  may 
not  contract  and  disturb  the  healing  process. 

Apparatus. — After  adjusting  the  fractured  limb,  it  is  neces- 
sary to  employ  some  mechanical  contrivances  to  preserve  the  limb 
in  its  natural  length  and  shape  and  prevent  motion  at  the  frac- 
tured part.  The  means  employed  for  this  purpose  are  splints, 
cushions,  bandages  and  adhesive  strips. 


358  SCIENCE  AUD  AET  OF  SUKGEET. 

Splints  are  made  of  various  materials,  as  wood,  trunk- 
board,  leather,  felt,  gutta  percha,  tin  and  iron,  either  being 
selected  in  accordance  with  the  fancy,  caprice  or  personal  experi- 
ence of  the  practitioner.  In  fracture  of  the  thigh  and  leg, 
especially  in  that  form  which  requires  permanent  extension  and 
counter-extension,  splints  of  wood  adapted  to  the  size  and  shape 
of  the  limb,  have  been  found  of  most  service.  In  fracture  of 
the  upper  extremity,  splints  made  of  binder's  or  trunk-board, 
dipped  in  hot  water  and  moulded  to  the  form  of  the  limb,  answers 
an  excellent  purpose.  Prof.  Gross  recommends  iLunoiled  leather 
and  felt,  the  latter  being  rendered  stiff  by  gumshellac,  which  make 
excellent  splints  and  which  I  have  often  used  with  much  satisfaction 
in  fractures  both  of  the  upper  and  lower  extremities."  Previous  to 
their  application,  they  should  be  softened  in  hot  water,  all  angu- 
larities cut  off,  and  then  be  moulded  and  adapted  to  the  injured 
limb. 

The  gutta  percha  splints  are  extensively  used,  on  account  of 
their  lightness,  neatness,  and  the  ease  with  which  they  are  applied. 
When  cut  to  the  proper  size,  and  dipped  into  hot  water,  they  may 
be  easily  moulded  to  the  form  of  the  part  for  which  they  are  in- 
tended, which,  upon  cooling,  they  always  retain.  Like  other 
splints,  they  should  be  well  lined  with  wadding  or  linen,  to  pre- 
vent irritation  of  the  skin. 

Dr.  W.  B.  James,  of  Philadelphia,  has  devised  an  ingenious 
splint  for  fractures  of  the  upper  extremity,  which,  from  its  sim- 
plicity, durability  and  adaptability  to  the  parts  interested  in  such 
fractures,  is  deserving  of  attention.  The  material  of  the  splint  is 
vulcanite,  and  is  thus  described  by  the  author  :  "  It  is  hard,  like 
a  piece  of  board,  but,  by  holding  it  over  a  lighted  candle,  or  by 
subjecting  it  to  the  heat  of  a  bright  fire,  you  can  heat  it  up  so 
that  it  will  bend  in  any  direction.  By  plunging  it  into  cold 
water,  it  is  set  immediately.  There  is  no  trouble  in  moulding  it 
so  as  to  fit  any  part  of  the  body.  You  can  give  it  the  proper 
curves  almost  immediately,  after  a  little  experience.  Take  two 
splints  prepared  and  adapted  to  the  limb  and  make  a  series  of 
holes  along  the  corresponding  edges  of  each,  so  that  that  they  can 
be  laced  up  like  a  shoe,  which  may  be  tightened  or  loosened, 
according  to  the  exigencies  of  the  case.     Along  the  other  corres- 
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ponding  edges  'make  a  row  of  double  loops.  In  applying  it,  at- 
tach a  long  string  or  lace  to  one  end  of  the  row  of  loops  and 
run  it  through  the  double  series  of  loops,  having  taken  the  pre- 
caution of  interposing  between  the  limb  and  splint  some  such  ma- 
terial as  gun  cotton,  or  other  soft  substance,  to  preserve  uniform 
pressure  and  prevent  abrasion  of  the  skin.  "  It  does  not  in- 
terfere with  ventilation  to  the  arm  ;  can  be  tightened  or  loosened 
in  a  moment ;  is  light,  and  in  other  respects  well  adapted  to  both 
simple  and  compound  fractures. 

The  material  of  which  the  splint  is  composed  is  of  less  conse- 
quence than  the  mode  of  its  application.  Two  points  require 
our  particular  attention,  viz :  That  the  splint  is  sufficiently  broad 
to  extend  to  the  external  line  of  the  limb  and  not  press  upon  it, 
and  that  it  embrace  the  two  joints  connected  with  the  fractured 
bone.  By  inattention  to  these  rules,  much  deformity  often 
results.  Fracture  cushions  are  usually  made  in  the  form  of  small 
bags,  which  are  filled  with  bran,  chaffs  cotton^  straw,  tow  ox  horse 
hair.  They  are  used  to  fill  up  the  inequalities  between  the  splint 
and  limb,  and  must  vary  in  shape  and  thickness,  according  to  the 
requirements  of  each  particular  case.  Instead  of  cushions,  pads 
are  often  used,  the  best  of  which  are  made  of  old  blankets,  cut 
into  strips  long  and  wide  enough  to  line  the  splints,  and  sufficient 
number  should  be  laid  on  so  as  to  press  exactly  where  the  surgeon 
desires  it. 

Dr.  Gross,  in  his  treatise  on  the  Diseases  of  the  Bones  and 
Joints,  published  in  1830,  first  called  the  attention  of  the  profes- 
sion to  the  use  of  the  adhesive  strips,  which  are  now  much 
employed  in  the  treatment  of  fractures  as  retentive  means ;  or 
for  the  purpose  of  maintaining  extension  and  counter-extension. 
Dr.  John  Swinburn  treats  fractures  of  the  long  bones  almost 
exclusively  with  the  aid  of  these  strips,  dispensing  with  the  roller 
and  often  even  with  splints.  The  fracture  bandage  or  roller  is 
an  agent  of  good  or  evil,  according  to  its  use,  and  should  be  cau- 
tiously employed  in  the  early  stage  of  fracture  ;  should  be  always 
used  in  the  second  dressing  when  preparing  the  limb  for  the  starch 
bandage.  When  employed,  it  should  consist  of  coarse  linen  or 
muslin,  and  never  be  made  of  new  cloth,  but  of  cloth  that  has 
been  washed  to  rid  it  of  its  starch.     The  bandage  most  com- 
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monly  used  is  the  ordinary  single-headed  roller,  of  a  length  and 
breadth  suitable  to  the  affected  limb  to  which  it  is  to  be  applied. 
The  object  of  the  bandage  is  two-fold  ;  to  afford  uniform  compres- 
sion of  the  limb,  and  the  better  to  prevent  swelling  and  spasm.  In 
its  application,  the  rule  is  to  begin  at  the  remote  part  of  the  limb, 
and  proceed  upwards  to  some  distance  above  the  seat  of  the 
fracture,  care  being  taken  to  apply  it  sufficiently  tight  to  fulfill 
the  object  for  which  it  is  designed,  as  is  shown  in  Fig.  294,  when 
applied  to  the  leg. 

Fig.  294. 


Everything  being  in  readiness,  the  next  duty  of  the  surgeon 
is  to  reduce  the  fracture  and  bring  the  fragments  to  their  natural 
position.  This  should  always  be  accomplished  as  soon  after  the 
accident  as  possible,  as  at  that  time  the  muscles  will  offer  less  resist- 
ance. The  reduction  may  be  accomplished  by  manipulation,  pres- 
sure and  counter- pressure  ;  or  by  extension  and  counter- extension, 
according  to  the  part  injured.  The  former  often  being  all  that  will 
be  required  in  fractures  of  the  upper  extremity,  jaw  and  nose,  while 
the  latter  will  be  for  all  fractures  of  the  thigh  and  leg,  and  at 
times  for  the  arm  and  forearm.  The  extension  is  usually  made 
upon  that  portion  of  the  limb  which  is  articulated  with  the  lower 
fragment,  and  the  counter- extension  upon  that  whith  is  articu- 
lated with  the  upper.  When  the  fracture  occurs  in  a  child  or 
feeble  person,  where  but  little  muscular  resistance  is  present,  the 
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extension  and  counter-extension   may  be    applied   directly  to  the 
two  fragments  of  the  bone. 

Extension  should  always  be  made  slowly,  and  gradually,  as  in 
that  manner  we  may  the  better  overcome  the  spasmodic  action  of 
the  muscle.  The  degree  of  force  will  vary  according  to  the  char- 
acter of  the  displacement,  but  it  should  always  be  sufficient  to 
remove  the  shortening  of  the  limb  and  overcome  every  obstacle 
which  opposes  the  reduction.  The  reduction  having  been  accom- 
plished, the  fragments  are  presssed  into  their  natural  position, 
and  retained  there  by  the  application  of  splints  and  bandages.  If 
the  fracture  occupies  the  superior  extremity,  a  sling  should  be  used 
to  support  the  forearm  and  hand,  after  which  the  patient  is  able 
to  walk  about,  recline,  or  sit  as  he  may  prefer.  But  if  the  frac- 
ture occupy  the  thigh  or  leg,  it  will  be  necessary  for  the  patient 
to  remain  in  bed  until  the  fragments  have  become  united,  or, 
until  the  swelling  and  inflammation  has  so  far  subsided  as  to 
admit  of  the  application  of  the  starch  bandage  to  be  applied  as 
directed.  During  this  time,  the  limb  should  be  placed  in  such  a 
position,  as  to  relax  and  rest  the  muscles  which  pass  over  the 
fracture,  extension  and  counter-extension  being  at  the  same  time 
kept  up  by  the  use  of  proper  appliances. 

After-treatment. — The  fracture  having  been  reduced  and  the 
limb  properly  dressed,  the  patient  should  still  be  carefully  watch- 
ed. The  diet  for  the  first  few  days  should  be  light  and  nutritious . 
If  fever  should  arise  it  will  be  easily  controlled  by  the  adminis- 
tration  of  Aconite.     If  there  is  much  pain  and   swelling  in  the- 
limb,  it  may  become   necessary  to   remove  the   dressings    at   the- 
end  of  twenty-four  hours,  and  apply  them  more  loosely,  but  this, 
should  be   prevented  if  possible,  as  by  too  frequent   changing  of 
the  dressings  the  ends  of  the  injured  bones  are  liable  to  become- 
misplaced,  and   the  reparative   process  impeded.     The   injured 
limb  should  be   well  protected  from  the  weight   and  irritation  of 
the  bed  coverings,  by  the  use  of  a  tripod  placed  over  the  limb  to 
sustain  the  weight  of  the  bed  clothes.     As  a  precautionary  meas- 
ure, the  fingers  or  toes  of  the  fractured  limb  should  be   exposed 
that  the  surgeon  may  be   enabled  to  judge  of  its  condition.     If 
they  appear  unduly  congested  and  swollen,  the  dressings  should 
be  removed  at  once  and  reapplied   with  great  care  to   prevent. 
24 — vol.  n. 
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supervention  of  gangrene ;  once  in  two  or  three  days,  if  every- 
thing goes  on  favorably,  is  often  enough  to  renew  the  dressings 
for  the  first  week  or  two,  and  after  that  time  once  or  twice  a  week 
will  fulfill  all  indications  of  treatment  so  far  as  the  dressings  is 
concerned.  While  in  no  class  of  cases  is  meddlesome  surgery  to 
be  more  reprobated  than  in  fractures,  yet  patients  suffering  from 
these  infirmities  require  constant  and  careful  watching  by  the 
surgical  attendant,  his  visits  being  at  least  once  a  day  until  after 
the  subsidence  of  all  inflammatory  symptoms. 

As  a  means  of  preventing  weakness  and  stiffness  of  the  limb 
passive  motion  should  be  instituted  as  soon  as  the  fragments 
have  become  sufficiently  united  to  preclude  the  possibility  of 
interrupting  the  consolidating  process  ;  under  ordinary  circum- 
stances this  will  be  about  the  third  or  fourth  week  after  the 
accident.  During  its  performance  the  limb  should  always  be  well 
supported  by  assistants  and  motion  made  with  moderation  and 
gentleness,  increasing  gradually  from  day  to  day. 

Special  Appai*alus. — In  addition  to  the  apparatus  already 
described  for  the  treatment  of  fractures,  much  benefit  may  be 
derived  from  the  use  of  a  bandage  previously  moistened  by  some 
mucilaginous  solution,  which  upon  drying  forms  an  unmovable  case 
for  the  limb.  This  mode  of  treatment  was  first  announced  by 
Dr.  Seutin,  of  Brussels,  in  1834,  and  has  been  since  adopted  by 
the  profession  at  large.  Surgeons  do  not  agree  upon  the  sub- 
stance to  be  used  for  moistening  the  bandage,  but  so  long  as  the 
object  is  gained,  it  matters  little  what  substance  is  employed. 
Cooper,  an  English  surgeon,  employed  bandages  saturated  with  a 
mixture  of  the  albuminous  part  of  eggs,  and  wheat  flour.  Law- 
rence, powdered  chalk  instead  of  the  flour.  Velpeau used  dextrin. 
Smee,  gum  arabic  and  whiting.  Gum  shellac,  glue,  and  plaster  of 
Paris  have  also  been  highly  recommended.  Seutin  was  the  first 
to  recommend  the  use  of  starch,  which  is  the  substance  generally 
employed  by  surgeons  in  this  country.  The  advantages  of  this 
bandage  are  that  it  takes  the  shape  of  the  limb  accurately  and 
maintains  the  fragments  in  their  place  by  its  solidity  ;  it  is  light, 
inexpensive,  and  easily  applied.  In  fractures  of  the  lower 
extremity,  it  permits  the  patient  to  remain  up,  and  move  about 
with  the  aid  of  crutches,  during  nearly  the  whole  treatment,  thus 
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preventing  the  injurious  consequences  which  often  arise  from 
close  confinement.  This  bandage  should  never  be  applied  until 
the  subsidence  of  inflammation  and  swelling.  In  applying  the 
bandage  I  usually  follow  the  mode  adopted  by  the  University 
College  Hospital  which  is  as  follows  :  The  whole  limb  is  envel- 
oped in  a  layer  of  cotton-batting  laid  along  the  limb  and  over 
the  jutting  prominences,  firmly  and  evenly ;  over  this  should  be  laid 
splints  of  felt  or  pasteboard,  properly  shaped  to  fit  the  limb,  and 
extending  beyond  and  securing  the  two  joints  above  and  below 
the  fracture,  and  well  soaked  in  thin  starch  before  application. 
The  pasteboard,  felt,  or  other  substance,  should  be  soft  and  care- 
fully applied.  If  but  little  strength  is  required,  as  on  children,  a 
few  slips  of  brown  paper  well  starched  may  be  used  instead  of 
pasteboard.  A  bandage  saturated  with  thick  starch  must  now  be 
firmly  applied,  and  this  in  time  covered  by  another  dry  roller. 
Extension  and  counter-extension  must  be  kept  up  until  the  band- 
age is  thoroughly  dry,  which  seldom  happens  before  thirty  or 
forty  hours.  When  the  bandages  have  become  dry,  the  patient 
may  be  allowed  to  move  about  upon  crutches,  care  being  taken 
that  the  injured  limb  does  not  touch  the  ground.  If  the  bandage 
gives  discomfort,  or  becomes  loosened  by  a  shrinking  of  the  limb 
it  must  be  slit  up  along  the  outer  side  of  the  limb  by  means  of 
Seutin's  scissors  and  reapplied  with  the  aid  of'  a  roller  as  before. 
If  the  fracture  be  compound,  a  trap  may  be  cut  in  the  bandage 
opposite  the  seat  of  injury  through  which  the  wound  may  be 
dressed. 

Jlfter-treatmenl. — The  leading  indications  in  the  treatment 
of  fractures  are  to  procure  reunion  and  to  prevent  deformity.  The 
fracture  having  been  reduced  and  the  dressings  applied,  the  patient 
should  be  carefully  watched  in  order  that  he  may  be  safely  con- 
ducted through  his  long  and  wearisome  confinement.  His  diet  for 
the  first  few  days  should  be  light  and  unirritating,  and  attention 
should  be  given  to  the  alvine  discharges,  as  lying  in  bed  for  any 
length  of  time  is  apt  to  produce  torpor  of  the  bowels,  and  con- 
sequent irritation  of  the  system  which  is  often  productive  of  feb- 
rile reaction.  If  fever  supervene  it  may  be  removed  by  a  few 
doses  of  Aconite,  which  must  be  increased  in  frequency  as  the 
symptoms  become  more  urgent.     After  subsidence  of  the  fever, 
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the  patient  will  return  to  his  accustomed  diet,  the  attendant  being 
careful  to  impose  upon  him  moderation  for  a  few  days.  If  there 
should  be  retention  of  urine  from  any  cause,  it  may  generally  be 
overcome  by  a  few  doses  of  Canlharides,  but  in  the  event  of  the 
bladder  not  being  relieved  by  this  agent,  the  catheter  should  be 
employed  from  time  to  time  until  the  bladder  returns  to  its  accus- 
tomed functions.  During  this  time  the  patient  should  be  seen  by 
the  surgeon  once  or  twice  a  day  and  even  oftener  if  the  circum- 
stances of  the  case  demand  it.  During  the  urinary  trouble  the 
patient  should  drink  sparingly  of  water,  to  check,  so  to  speak,  the 
hyper- secretion  of  the  kidneys.  The  great  danger,  says  Gross,  "in 
nearly  all  cases,  so  far  as  the  safety  of  the  limb  is  concerned,  is 
during  the  first  week  ;  that  past,  there  is  seldom  any  risk.  As  soon 
as  all  inflammatory  action  has  subsided,  which  must  be  treated  ac- 
cording to  the  indications  already  laid  down  in  the  article  on  Inflam- 
mation, vol.  1,  page  194,  Symphytum  officinale  is  capable  of 
accomplishing  the  most  beneficial  results  in  assisting  the  repara- 
tive process  and  the  proliferation  of  cells  and  the  rapid  formation 
of  the  constructive  callus.  In  a  number  of  fractures  treated 
both  in  civil  and  hospital  practice  I  have  seen  the  most  wonder- 
ful effects  follow  the  use  of  this  remedy,  and  so  great  is  my  con- 
fidence in  its  curative  action  in  uniting  fragments  of  bone,  that  I 
should  feel  that  I  was  neglecting  the  best  interests  of  my  patient 
by  withholding  the  use  of  this  remedy.  In  every  case  in  which  I 
have  employed  this  agent,  union  has  been  effected  promptly,  all 
the  outward  conditions  in  each  instance  being  materially  benefitted 
as  soon  as  the  system  became  influenced  by  the  medicine.  Dr. 
Jahr,  in  his  ''Forty  years'  Practice,"  illustrates  in  a  striking  man- 
ner the  complete  triumph  of  this  remedy  in  the  following  case  : 
"A  boy  of  sixteen  years,  belonging  to  a  very  respectable  family, 
had  fractured  the  humerus  close  to  the  shoulder  joint.  The  bone 
was  set  by  a  young  surgeon  of  excellent  reputation  for  skill,  and 
connected  with  the  medical  school  of  Paris  in  the  capacity  of 
private  teacher  of  surgery.  In  answer  to  the  father's  question, 
what  he  thought  of  the  propriety  of  resorting  to  homoeopathic 
treatment  during  his  attendance  on  the  boy,  he  stated  that  his 
business  was  to  attend  to  the  surgical  part  of  the  treatment. 
Before  the  bandages  were  applied,  the  necessary  compresses  were 
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moistened  with  the  tincture  of  Symphytum  and  three  globules  of 
the  30th  attenuation  were  at  the  same  time  administered  internal- 
ly in  form  of  a  watery  solution,  of  which  the  patient  took  a  tea- 
spoonful  three  times  a  day  the  first  three  days,  and  afterwards 
only  a  teaspoonf ul  morning  and  night.  The  surgeon  promised  to 
return  in  a  fortnight,  during  which  time  the  Symphytum  was 
only  continued  internally.  On  his  return  and  after  removing  the 
bandage  and  examining  the  arm,  he  exclaimed  in  a  state  of  amaze- 
ment :  'If  I  had  not  examined  the  arm  before,  and  had  seen  the 
fracture,  I  should  not  believe  that  the  bone  had  ever  been  broken. 
I  have  never  seen  a  bone  unite  so  rapidly  ;  if  I  apply  another 
bandage,  it  is  simply  for  the  sake  of  safety.  Let  me  have  your 
vial  of  Symphytum  ;  I  will  use  this  medicine  in  my  own  cases 
and  if  I  perform  a  few  more  cures  like  this,  I  shall  turn  homoeopath 
and  instead  of  practicing  medicine,  devote  myself  exclusively  to 
surgery. 9  This  gentleman  is  now  professor  and  a  celebrated  oper- 
ator, but  he  has  kept  his  word — attending  exclusively  to  opera- 
tions, he  treats  his  cases  homcepathically  without  saying  anything 
about  it,  owing  to  his  position  in  the  faculty  ;  but  he  favors  the 
homoeopaths  in  every  possible  manner,  so  that  it  is  a  real  pleasure 
for  us  to  consult  with  him." 

This  one  incident  speaks  volumes  of  praise  for  homoeopathic 
therapeutics  and  proves  that  the  illiberality  and  bigotry  in  allo- 
pathic medicine  is  slowly  yielding  to  the  superior  efficacy  of  our 
remedies  in  every  instance  where  they  are  properly  and  fairly 
put  to  the  test  of  experiment. 

If  the  patient  be  of  a  scrofulous  constitution  Iodine  or  Calca- 
rea  may  be  given  as  a  constitutional  remedy,  say  a  single  dose  of 
the  higher  potencies  at  night,  while  the  Symphytum  is  adminis- 
tered during  the  day  as  often  as  may  be  demanded  by  circum- 
stances. If  the  periosteum  has  been  injured  during  the  violence 
which  caused  the  fracture,  Ruta  and  Mezereum  are  remedies  of 
value  and  maybe  given  internally  or  applied  locally  as  demanded. 
Threatened  gangrene  may  be  promptly  cured  by  Lachesis,  if  the 
injured  part  assumes  a  dark  violet-red  color,  and  China  or 
Arsenicum,  if  it  has  become  blackened  in  appearance.  Other 
remedies  may  be  required  according  to  the  various  diseased  condi- 
tions that  may  arise  during  the  conduct  of  the  case  which  must  be 
met  and  combatted  by  the  appropriate  similimum. 
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COMPOUND  FRACTURE. 

Definition. — A.  compound  fracture  is  that  form  of  injury 
Tfhich  is  complicated  with  a  wound  of  the  soft  parts  leading  down 
to  the  bone  at  the  seat  of  fracture.  1st.  It  may  be  caused  by 
the  same  injury  that  produced  the  fracture.  2d.  From  a  frag- 
ment of  the  broken  bone  being  thrust  through  the  skin.  3d.  By 
subsequent  ulceration  or  sloughing  of  the  integuments. 

Dangers. — The  danger  from  compound  fractures  depend  to  a 
certain  extent  on  the  amount  of  injury  sustained.  This  at  times 
may  be  so  great  as  to  lead  to  the  immediate  supervention  of  gan- 
grene, to  the  loss  of  life  by  hemorrhage,  or  to  disorganization  of 
the  limb  from  reactionary  inflammation.  The  more  remote  dan- 
gers arise  from  abscess,  or  the  exfoliation  of  the  bone,  or  by  the 
secondary  diseases  that  may  arise,  such  as  erysipelas,  pyemia,, 
hectic,  phlebitis,  or  congestion  of  the  lungs,  any  of  which  may 
lead  to  loss  of  the  limb  or  life.  In  all  serious  cases  of  compound 
fracture,  the  first  question  to  be  decided  by  the  surgeon  is  whether 
the  limb  should  be  removed  or  an  attempt  made  to  save  it.  If 
the  bone  has  been  much  shattered,  the  soft  parts  bruised  and  the 
cellular  tissue  torn  up  and  infiltrated  with  blood ;  if  any  of  the 
large  joints  be  implicated  with  extensive  injury  of  the  soft  parts; 
if  one  or  more  of  the  larger  vessels  of  the  limb  have  been  exten- 
sively injured  ;  if  the  patient  be  old  or  enfeebled,  or  if  the  col- 
lapse be  excessive,  then  amputation  should  be  immediately  per- 
formed as  being  the  only  means  by  which  the  patient's  life  may  be 
saved.  If,  however,  the  fracture  be  unattended  by  any  of  the 
complications  just  mentioned,  and  the  patient  be  young  and 
healthy,  we  shall  generally  succeed  in  saving  the  limb. 

Treatment, — Having  determined  to  save  the  limb,  the  first  step 
to  be  accomplished  is  the  reduction  of  the  fracture  which  is  to  be 
conducted  on  the  same  principle  as  in  simple  fracture;  any  loose 
fragments  of  bone  should  be  removed  and  the  wound  closed  and 
dressed  with  lint  saturated  with  Calendula  or  Hypericum  lotion 
with  the  hope  of  obtaining  union  by  adhesion.  If  hemorrhage 
takes  place  from  any  small  vessels  in  the  neighborhood  that  have 
been  injured  by  the  violence  committed,  compresses  wetted  with 
the  tincture  of  Gossypium  hei%b,  will  be  found  beneficial  not 
only  in  suppressing  hemorrhage,  but  in  healing  the  cut  or  lacerated 
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ends  of  the  injured  vessels.  Indeed,  I  have  found  this  remedy 
to  act  promptly  in  controlling  hemorrhage  from  all  lacerated  or 
incised  wounds,  and  in  one  case  to  staunch  the  current  of  blood 
from  laceration  of  the  superficial  palmar  arch  without  resorting  to 
any  other  expedient.  This  was  accomplished  by  the  use  of  the 
prepared  Gossypium  now  being  sold  by  the  various  pharma- 
cies throughout  the  United  States,  and  which  I  believe  to  be  an 
agent  of  great  value  for  the  suppression  of  almost  every  form  of 
hemorrhage.  The  limb  should  then  be  placed  in  well-padded  splinte 
protected  in  the  vicinity  of  the  wound  by  oil  silk  to  prevent 
soiling  of  the  clothes  by  the  discharges.  If  there  be  much  bruis- 
ing of  the  soft  parts  about  the  wound,  it  will  be  best  from  the 
first  to  apply  Arnica  or  Hypericum  water- dressings,  in  order  to 
moderate  the  inflammatory  action  and  allow  a  vent  for  the  dis- 
charges which  will  certainly  ensue.  The  patient  should  be  kept 
as  quiet  as  possible.  After  suppuration  has  set  in,  Silicca  should 
be  given  internally,  light  poultices  wet  with  Calendula  or  a  lotion 
of  the  same,  applied  to  the  wound,  and  the  burrowing  of  matter 
prevented  by  the  application  of  compresses,  or  by  the  use  of  coun- 
ter-openings when  necessary,  and  by  attention  to  the  position  of  the 
limb.  The  parts  should  be  kept  perfectly  clean,  and  the  dress- 
ings changed  as  often  as  they  become  soiled.  Should  the  patient 
seem  disposed  to  sink  under  the  influence  of  close  confinement  and 
the  exhausting  discharges, the  most  nutritious  food  and  drink  should 
be  freely  administered  and  the  proper  remedies  administered  to 
*  meet  the  exigencies  of  the  case.  As  soon  as  the  bone  has  become 
somewhat  united,  the  limb  should  be  put  into  a  starch  bandage  to 
enable  the  patient  to  keep  up  his  general  health  by  a  change  of 
air  and  position.  The  time  required  for  the  consolidation  of 
compound  fractures  will  necessarily  be  much  longer  than  that  of 
simple  fracture  and  will  vary  according  to  the  amount  of  injury 
done  to  the  soft  parts  and  the  constitution  of  the  patient. 

If  the  compound  fracture  is  accompanied  with  laceration  of  a 
1'arge  artery,  the  bleeding  vessel  must  be  tied  in  the  wound,  or 
the  hemorrhage  be  controlled  by  position  or  pressure,  if  it  does  not 
yield  to  the  remedies  above  mentioned.  Great  comminution 
of  bones,  and  fractures  into  large  joints,  especially  in  the 
lower  extremity,  will  sometimes  demand  immediate   amputation. 
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As  strongly  as  I  would  advocate  conservatism  in  surgery,  I  cannot 
but  feel  that  immediate  amputation  will  promote  the  best  inter- 
ests of  the  patient  in  most  cases  of  compound  fracture  of  the 
knee  joint.  A  compound  fracture  with  a  simple  fracture  in  the 
•cardiac  side  of  the  same  limb,  the  soft  parts  lying  between  these 
fractures  being  more  or  less  injured,  demands  amputation  if  per- 
formed at  all  above  the  seat  of  the  simple  fracture.  In  fracture 
^with  dislocation  higher  up,  after  temporary  reduction  of  the 
fracture  the  dislocation  should  be  first  reduced,  the  fracture  being 
subsequently  treated  on  its  own  merits.  - 

NON-UNION  AND  FALSE  JOINT 

May  arise  from  many  causes  ;  sometimes  inherent  in  the  part  or 
system,  as  in  the  neck  of  the  thigh  bone,  olecranon  and  patella, 
which  are  not  invested  with  synovial  membrane ;  sometimes 
on  account  of  want  of  attention  on  the  part  of  the  sur- 
geon, or  by  some  misconduct  on  the  part  of  the  patient  him- 
self. One  of  the  most  common  causes  of  this  accident  is  motion 
or  movement  of  the  fragments  before  they  have  become  ossified. 
In  cases  of  this  kind,  the  effused  lymph  will  be  converted  into 
fibrous  bands,  which  will  unite  the  broken  fragments,  or  the  ends 
of  the  bones  will  become  covered  by  synovial  membrane  and  union 
thus  be  prevented.  Non-apposition  of  the  bones  is  another  fruit- 
ful source  of  this  malady.  Deprivation  of  nervous  influence, 
debility  from  any  cause,  pregnancy,  lactation,  the  inordinate  use 
of  spiritous  liquors,  a  syphilitic,  gouty  or  rheumatic  state  of  the 
system,  may  all  exert  their  influence  in  retarding  the  reparative 
process. 

Treatment. — The  first  indication  is  to  find  the  cause  of  the 
imperfect  union,  if  possible,  and  to  combat  it  with  appropriate 
measures.  Debility  must  be  counteracted  by  nutritive  food  and 
stimulants.  A  gouty,  rheumatic  or  syphilitic  state  of  the  consti- 
tution must  be  overcome  by  the  proper  remedies.  If  it  depends 
on  too  much  motion  of  the  fragments,  the  ends  of  the  bones  should 
be  brought  into  perfect  apposition,  and  confined  by  the  use  of  the 
starch  baadage  or  plaster  of  Paris  mould.  Should  this  fail, 
means  must  be  taken  to  excite  adhesive  inflammation  at  the  seat  of 
the  fracture.     This  may   be  done   by  rubbing   the   ends  of  the 
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bones  roughly  against  each  other,  by  the  introduction  of  a  seton 
between  the  broken  fragments,  by  scarifying  the  ends  of  the 
bone  by  means  of  a  knife  introduced  subcutaneously,  or  by 
Bigelow's  subperiosteal  resection  of  the  ends  of  the  bone,  holding 
them  in  apposition  with  a  wire  suture. 

Dr.  Brainard,  of  Chicago,  suggests  that  the  fragments  of  bone 
be  drilled  subcutaneously  with  a  metallic  perforator  in  the  follow- 
ing manner:  "In  case  of  an  oblique  fracture,  or  one  with  over- 
lapping, the  skin  is  perforated  with  the  instrument  at  such  a  point 
as  to  enable  it  to  be  carried  through  the  ends  of  the  fragments, 
to  wound  their  surfaces  and  to  transfix  whatever  tissue  that  may 
be  placed  between  them.  After  having  transfixed  them  in  one 
direction,  it  is  withdrawn  from  the  bone,  but  not  from  the  skin, 
its  direction  changed  and  another  perforation  is  made,  and  this 
operation  is  to  be  repeated  as  often  as  may  be  desired."  Pro- 
fessor Gaillard's  method  consists  of  pinning  together  the  frag- 
ments by  means  of  a  gimlet-like  instrument,  provided  with  a 
movable  silver  sheath,  a  handle  and  a  brass  nut ;  the  sheath  is 
introduced  through  an  incision,  and  held  against  the  bone  while 
the  shaft  is  passed  through  and  made  to  transfix  both  frag- 
ments ;  the  nut  is  then  screwed  down  firmly  on  the  sheath,  the 
whole  instrument  being  allowed  to  remain  in  situ  till  union 
is  obtained.  Whichever  method  is  adopted  the  after-treatment 
must  be  carefully  conducted ;  Symphytum  is  to  be  administered 
externally  and  internally  and  the  case  treated  according  to'cir- 
cumstances.  I  have  never  heard  of  and  certainly  have  never 
experienced  in  the  various  cases  of  fracture  I  have  treated,  both  in 
hospital  and  civil  practice,  this  mal- condition  where  the  Symphy- 
tum was  properly  administered,  and  I  do  believe  that  non-union  of 
bones,  except  under  the  most  adverse  circumstances,  will  never 
occur  under  the  judicious  use  of  this  remedy.  Professor  Morgan, 
of  Philadelphia,  reports  a  number  of  cases  of  delayed  union  in 
bones  to  have  been  speedily  corrected  by  Calcarea  phos.  from  the 
third  to  the  sixth  potency. 

As  a  last  resort  excision  of  the  ends  of  the  bone  may  be  per- 
formed.    This  operation  is  not  without  danger  and  should  never 
be  performed  until  after  the  failure  of  the   more  simple  means. 
There  are  cases  in  which  all  these  means  will  fail  of  accomplishing 
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the  desired  object  and  the  limb  remain  useless.  The  only 
resource  in  such  cases  being  the  use  of  Professor  Smith's  appa- 
ratus or  some  other  suitable  contrivance. 


CHAPTER  IT. 

FRACTURES  OF  THE  BONES  OF  THE  FACE. 


SECTION  I. 

FRACTURES  OF  THE  NASAL  BONES. 

Fractures  of  one  or  both  of  the  nasal  bones  occur  as  a  result 
of  external  violence,  applied  directly  to  the  part,  and  are  usually 
attended  by  injury  and  swelling  of  the  soft  tissues.  Not  infre- 
quently, also,  the  accident  is  complicated  with  fracture  of  the 
ascending  process  of  the  superior  maxilla,  and  more  rarely  with 
displacement  of  the  nasal  cartilages,  or  fracture  of  the  ethmoid, 
vomer  or  turbinated  bone. 

Symptoms. — The  deformity  arising  from  displacement  of  the 
fragments  presents  a  very  marked  feature  of  the  accident,  which 
together  with  the  ecchymoses  and  swelling,  and  the  presence  of 
crepitation  generally  renders  the  nature  of  the  case  apparent. 
Owing,  however,  to  the  rapidity  with  which  swelling  ensues,  the 
diagnosis  is  sometimes  very  obscure  ;  hence  in  no  case  should  the 
surgeon  be  satisfied  with  a  hasty  examination,  notwithstanding 
the  tenderness  of  the  parts,  as  the  slightest  deviation  from  a  per- 
fect adjustment  is  followed  by  a  very  noticable  and  unpleasant 
deformity. 

The  situation  of  the  fragments  is  to  be  ascertained  by  passing 
the  finger  over  the  surface  of  the  nose,  while  at  the  same  time 
the  irregularity  and  mobility  of  the  parts  may  be  more  clearly 
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shown  by  introducing  a  probe  into  the  nostril  with  which  to  make 
counter-pressure. 

Prognosis. — Fractures  of  the  nasal  bones  are  particularly 
liable  to  be  followed  by  deformity  of  a  more  or  less  marked 
character,  while  other  serious  consequences,  such  as  erysipelas, 
copious  effusion  of  blood,  or  severo  concussion  from  injury  to  the 
ethmoid  bone  may  exert  a  marked  influence  in  the  case.  Hence,, 
the  operator  should  be  especially  guarded  in  his  prognosis. 

Treatment. — The  first  indication  in  the  treatment  is  the 
replacement  of  the  fragments.  To  accomplish  this,  the  patient 
ehould  be  seated  upon  a  chair  with  his  head  thrown  somewhat 
backward  and  resting  against  the  breast  of  the  surgeon  or  of  an 
assistant,  in  which  latter  case  the  operator  is  to  stand  in  front  of 
the  patient.  A  pair  of  ordinary  dressing  forceps,  a  female 
catheter,  or  if  there  be  much  swelling  a  small  stiff  probe  or  director^ 
may  be  employed  in  elevating  the  depressed  portions  of  bone,  by 
passing  it  into  the  upper  part  of  the  nostril  and  pressing  out- 
wards, at  the  same  time  facilitating  the  restoration  by  external 
manipulation  with  the  fingers  of  the  other  hand.  If  the  septum 
be  broken  it  may  be  restored  to  position  in  the  same  way,  the 
uhape  of  the  nose  being  preserved  by  plugging  the  nares  if  neces- 
sary. Ordinarily  little  or  no  difficulty  is  experienced  in  effecting 
the  reduction,  simple  pressure  with  the  finger  being  quite  sufficient. 
In  most  cases  no  retentive  appara-  Fig.  295. 

<;us  is  required,  except  the  applica- 
tion of  an  adhesive  strip  carried 
across  the  arch  of  the  nose  from 
one  cheek  to  the  other.  Provided, 
however,  it  be  desirable  to  apply 
medicated  dressings,  or  to  make 
pressure  upon  a  prominent  frag- 
ment, a  double-T  bandage,  as  rep- 
resented in  figure  295,  may  be 
applied.  The  introduction  into 
the  nostril  of  a  metallic  or  gutta 
percha  tube,  has  been  recom- 
mended as  a   suitable   means    of 
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preventing  an  inward  redisplacement  of  the  bones,  while  the  older 
surgeons  advised  the  use  of  pledgets  of  lint.  Such  contrivances, 
however,  as  already  intimated,  are  not  required  in  the  great  majority 
of  cases  coming  under  the  observation  of  the  surgeon,  and  in 
consequence  of  the  irritation  likely  to  follow  their  use,  no  appli- 
cation of  them  is  to  be  made,  unless  the  bones  have  been  so 
extensively  crushed  as  not  to  admit  of  retention  by  any  other 
manner. 

The  inflammatory  and  cerebral  symptoms  are  to  be  treated  upon 
general  principles  according  to  the  peculiar  circumstances  of  the 
case,  care  being  taken  to  guard  against  the  occurrence  of  erysip- 
elas, especially  if  the  integuments  are  broken.  Hemorrhage  may 
be  restrained  by  the  use  of  Gossypium  ox  Erigeron  lotions,  Bi- 
sulphate  of iron ,  ice  water,  &c,  or  if  obstinate,  by  plugging  of 
the  nostrils. 

Fracture  of  the  Lachrymal  bones  may  be  produced  by  vio- 
lence, and  is  liable  to  cause  obstruction  of  the  nasal  duct,  and 
consequent  epiphora ;  or  emphysema  of  the  subcutaneous  tissue 
may  succeed  each  effort  of  blowing  the  nose. 

Treatment  is  the  restoration  of  the  parts  by  manipulation  and 
the  use  of  medicated  dressings  of  Arnica  or  Hypericum,  and  the 
retention  by  appropriate  bandages. 

Fracture  of  the  Zygoma  may  take  place  as  the  result  of  an 
injury,  and  if  simple,  little  else  is  required  than  cold  medicated 
lotions  to  restrain  swelling  and  pain,  which  should  be  kept  in 
place  by  retentive  dressings.  If  the  bone  is  communited,  the 
impaction  of  the  splinters  in  the  temporal  muscles  may  interfere 
with  mastication ;  in  such  a  case  the  surgeon  will  be  justified  in 
cutting  down  upon  the  parts  and  remove  the  offending  fragments. 
The  wound  thus  made  will  be  dressed  as  an  incised  wound. 

§  2.— FRACTURE  OP  THE  SUPERIOR  MAXILLARY  BONE. 

This  injury  is  commonly  the  result  of  great  mechanical  vio- 
lence, and  presents  an  extensive  variety  as  regards  its  form,  situ- 
ation and  complications.  Thus,  the  bone  may  be  broken  through 
its  body,  the  nasal  or  the  alveolar  processes,  or  the  horizon- 
tal plate  may  be  the  seat  of  fracture.  The  soft  parts  are  always 
injured  to  a  greater  or  less  extent,  while  the  accident  is  liable  to 
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be  seriously  complicated  with  fractures  of  neighboring  bones. 
The  diagnosis  is  generally  rendered  easy  by  simple  inspection  or 
by  manipulation.  The  inflammatory  action  is  apt  to  run  high, 
though  commonly  a  favorable  prognosis  can  be  given. 

Treatment. — Provided,  the  injury  is  not  complicated  to  any 
extent,  restoration  of  the  parts  to  their  normal  position  with  the 
subsequent  application  of  a  retentive  apparatus,  is  all  that  will  be 
required.  In  more  severe  cases,  it  will  be  necessary  to  keep  the 
patient  at  rest,  carefully  watching*  the  occurrence  of  the  local  and 
constitutional  symptoms  and  dressing  them  with  appropriate 
remedies.  In  all  cases,  unless  the  fragments  be  completely  sepa- 
rated, efforts  should  be  made  to  save  all  the  tissues  without 
removing  any  portion,  however  much  injured.  If  the  teeth  have 
been  knocked  backwards,  thus  injuring  the  alveolar  processes, 
they  should  be  pressed  into  position  and  retained,  if  necessary, 
by  tying  the  teeth  with  silver  wire  in  the  shape  of  a  figure- 
of-8  suture.  The  patient  should  not  be  permitted  to  chew  hard 
food  for  several  weeks,  or,  in  view  of  the  severity  of  the  case, 
it  may  not  be  advisable  to  use  the  jaw  in  masticating  solid 
food  for  months.  If  the  fracture  is  compound,  any  loose 
splinters  should  be  carefully  removed  together  with  all  foreign 
matters  in  the  wound,  and  coaptation  of  the  divided  sur- 
faces effected  by  means  of  adhesive  strips,  followed  with  a 
lotion  of  Hypericum  or  Calendula  continually  applied  to  the 
part  and  retained  by  suitable  dressings.  If  hemorrhage  suc- 
ceed, a  free  use  of  Gossypium  lotion  will  usually  restrain  it.  The 
vascular  supply  in  this  part  is  so  free,  that  necrosis  rarely  follows, 
even  in  cases  of  gunshot  injury.  The  fetid  discharge  is,  however, 
not  only  a  source  of  annoyance,  but  of  constitutional  irritation, 
which  should  be  obviated  by  disinfectant  lotions  continually 
applied  to  the  part  and  thrown  into  the  mouth  occasionally  as 
may  be  required. 

§  3.— FRACTURE  OF  THE  MALAR  BONE. 
Fracture  of  the  malar  bone  is  an  exceedingly  rare  accident,  as 
an  independent  injury,  so  much  so  that  its  existence  has  been 
denied  by  good  authorities.  It  may  result  from  direct  violence 
and  is  necessarily  attended  by  severe  contusion,  thus  having  a 
tendency  to  excite  violent  inflammatory  action. 
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Treatment. — Efforts  should  immediately  be  made  to  restore 
the  displaced  part  to  its  natural  situation,  which  will  be  best  accom- 
plished, if  at  all,  by  inserting  a  lever  under  the  depressed  por- 
tion of  bone.  In  case  the  external  wound  does  not  admit  of  this 
procedure,  I  should  not  hesitate  to  make  a  convenient  opening 
through  the  superincumbent  structures  for  this  purpose,  espe- 
cially if  the  deformity  be  so  great  as  to  occasion  an  unsightly 
appearance.  The  cure  will  be  completed  by  the  use  of  Jlrnica 
or  Hypericum  lotions. 

§  4.— FRACTURE  OF  THE  INFERIOR  MAXILLA. 

Fractures  of  the  lower  jaw  are  of  more  frequent  occurrence 
than  those  of  the  upper  and  may  occur  in  any  portion  of  the 
bone.  The  most  common  site  of  fracture',  however,  is  near 
the  symphysis  between  the  lateral  incisors  or  between  these  and 
the  canine  teeth.  The  ascending  ramus  is  also  frequently  broken, 
while  the  condyle,  neck  and  coronoid  process  are  very  seldom 
affected.  Fracture  through  the  symphysis  when  occurring,  is  met 
with  in  young  subjects  before  the  opposite  portions  of  the  bone 
are  completely  ossified.  As  regards  the  varieties  of  the  fracture, 
it  may  be  transverse,  oblique,  or  longitudinal ;  simple,  mul- 
tiple or  complicated. 

The  cause  of  the  fracture  is  commonly  direct  violence,  by  a 
blow,  fall  or  kick.  Portions  of  the  alveolar  process  are  also  fre- 
quently broken  off  by  dentists  in  extracting  teeth,  while  a  few 
cases  are  recorded  in  which  muscular  action  has  been  the  means 
of  producing  fracture  of  this  bone. 

Symptoms. — The  symptoms  are  commonly  so  well  marked 
that  no  difficulty  is  experienced  in  determining  a  correct  diagnosis. 
Thus,  displacement,  mobility  and  crepitus  are  quite  perceptible, 
the  deformity  being  readily  observed  by  opening  the  mouth, 
when  the  level  of  the  jaw  will  be  found  to  be  destroyed,  and  the 
normal  relations  of  the  teeth  disturbed.  The  nature  of  the  dis- 
placement in  any  particular  case  will  be  well  understood  by  a 
close  reference  to  the  anatomical  relations  of  the  muscular 
attachments  of  the  bone.  The  principal  muscles  acting  from 
above  to  distort  the  fragments  are  the  masse ter,  and  the  tempo- 
ralis, while   the  digastric,  the  genio-hyoid,  the  mylo-hyoid  and 
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the  stylo-hyoid  act  as  direct  depressors  of  the  bone ;  hence  the 
fragments  occasioned  by  fracture  at  any  point  anterior  to  the  angle 
of  the  jaw,  are  readily  drawn  from  their  natural  position  by  the 
antagonistic  action  of  the  elevator  and  depressor  muscles.  Pro- 
vided the  jaw  be  broken  on  both  sides,  the  deformity  will  be  very 
considerable,  the  central  fragment  being  drawn  downwards,  thus 
destroying  the  natural  curve  of  the  teeth,  and  producing  a  cor- 
responding distortion  of  the  mouth,  which  will  be  open  to  a 
greater  or  less  extent. 

Mobility  of  the  fragments,  which  is  commonly  slight  com- 
pared with  the  degree  of  motion  developed  in  fracture  of  the 
long  bones,  can  be  detected  by  fixing  the  anterior  portion  of  the 
jaw  and  making  pressure  upon  the  posterior  fragment,  when 
crepitation  will  also  be  produced. 

In  fracture  of  the  ramus  of  the  jaw,  the  existence  of  crepitus 
affords  the  principal  sign  of  the  accident,  as  the  mobility  and 
displacement  are  hardly  noticeable,  in  consequence  of  the  exten- 
sive attachment  of  the  masseter  muscle,  which  extends  over  a 
portion  of  both  fragments. 

In  addition  to  the  above  symptoms  there  will  be  more  or  less 
severe  pain  at  the  seat  of  injury,  which  is  more  constant  than  in 
most  other  fractures.  There  is,  also,  loss  of  function,  rendering 
the  patient  unable  to  speak,  swallow,  or  masticate  with  facility, 
while  considerable  contusion,  with  hemorrhage  is  likely  to  co-exist. 

Treatment. — In  reduction  of  this  bone,  the  patient  should 
be  seated  upon  a  chair,  his  head  being  firmly  supported  upon  the 
breast  of  an  assistant.  The  surgeon  then  moulds  the  part  into 
proper  shape,  and-  closes  the  mouth  so  that  the  lower  teeth  rest 
firmly  against  the  upper.  If  any  of  the  sound  teeth  are  loosened, 
or  partially  drawn  from  their  sockets,  they  should  be  retained,  and 
secured  if  need'  be  to  the  adjacent  ones,  by  a  strong  ligature  or 
silver  wire.  After  reducing  the  fracture,  apply  a  piece  of  paste- 
board or  gutta  percha,  softened  in  boiling  water,  so  that 
it  shall  fit  the  jaw  accurately,  and  cover  over  all  with  either 
Gibson's  or  Barton's  bandage  of  the  jaw,  as  shown  in  Figs.  296 
and  297.  If  any  of  the  teeth  are  broken,  and  the  adaptation 
imperfect,  a  thin  wedge-shaped  piece  of  cork  should  be  inserted 
between  the  molar  teeth   of  each  side,  in   order  to  keep   the 
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incisor  teeth  a  little  apart.  If  by  chance  a  tooth  shall  have  been 
broken  and  fall  into  the  sulcus  between  the  broken  parts,  it  should 
be  taken  out  before  attempts  are  made  to  coaptate  the  broken 
fragments.  The  interdental  splints  of  gutta  percha,  invented  by 
Dr.  Gunning,  of  New  York,  and  their  recent  improvement  by 
Surgeon  Wales,  U.  S.  N.,  fulfill  all  indications  necessary  in  the 
treatment  of  this  fracture.  The  two  dental  splints  are  made  of 
vulcanized  rubber,  so  as  to  conform  accurately  to  the  shape  of 
the  teeth  in  both  jaws,  and  are  made  in  the  following  manner  r 
Take  an  impression  of  the  lower  jaw  by  filling  the  plate  with 
Fig.  298.  plaster  and    placing  it    in   position 

upon  the  teeth,  while  both  hands  of 
the  operator  are  placed  beneath  the 
jaw,  holding  the  fragments  into 
position  until  the  plaster  becomes 
sufficiently  firm  to  preserve  the  cast. 
From  the  casts  the  gutta  percha 
splints  are  moulded,  and  subse- 
quently vulcanized.  The  plates 
should  be  made  light  and  delicate.. 
They  are  retained  in  position  by  tri- 
angular spiral  springs,  shown  in^Fig.  298,  which  force  the  frag- 
ments of  bone  in  position,  and  retain  the  plates  between  the  jaws  as 
shown  in  the  figure.  The'tendency  of  the  jaws  to  be  separated, 
must  be  overcome  by  a  sling  bandage,  passing  beneath  the  jaw 
and  fastened  to  the  top  of  the  head.     This   bandage  should  not 
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be  so  tight  as  to  prevent  talking  or  expectoration,  or  the  taking 
of  proper  nourishment. 

In  fracture  of  the  neck  or  condyle  of  the  jaw,  it  is  much  more 
difficult  to  maintain  the  broken  bones  in  apposition,  on  account 
of  the  action  of  the  external  pterygoid  muscle.  In  this  variety 
of  fracture,  the  most  effective  method  of  counteracting  this  dis- 
position, is  to  confine  a  thick,  graduated  compress  behind  the 
angle  of  the  bone,  the  treatment  being  in  other  respects,  the 
same  as  in  fracture  of  the  body  of  the  jaw,  previously  spoken  of. 
In  comminuted  fracture,  it  will  be  exceedingly  difficulty  to  main- 
tain apposition  of  the  fragments,  the  disposition  being  to  con- 
tinued displacement.  To  ensure  more  perfect  union  in  such  cases, 
it  is  recommended  to  unite  the  teeth  together  by  silver  wire  mak- 
ing a  figure-of-8  suture,  and  including  two  of  the  sound  teeth  in 
each  fragment ;  or  the  interdental  plate  interposed  between  the 
teeth,  and  all  secured  firmly,  has  proved  of  great  value  in  this 
variety  of  injury. 

Treatment. — Contusions,  wounds,  and  hemorrhage,  complica- 
ting these  fractures,  must  be  managed  according  to  the  principles 
already  laid  down.  Inflammation  should  be  combatted  and  all 
subsequent  difficulties  cured  as  they  arise,  the  parts  being  covered 
continually  with  medicated  lotions  of  Jlrnica,  Hypericum,  or 
Calendula^  according  to  circumstances.  Care  should  be  taken 
that  displacement  be  not  effected  by  the  loosening  of  bandages, 
contraction  of  muscles,  or  the  effort  at  mastication.  To  prevent 
this,  the  diet  of  the  patient  should  consist  of  broth,  gruel,  grated 
crackers  and  milk  for  the  first  two  or  three  weeks,  after  which  a 
semi-solid  farinaceous  diet  may  be  permitted. 

Simple  fractures  usually  recover  in  five  or  six  weeks.  Those 
of  the  neck,  require  more  time  and  more  care  in  their  manage- 
ment than  those  of  the  body  and  ramus.  Complicated  fractures 
however,  often  terminate  in  serious  consequences,  such  as  abscess, 
caries  and  necrosis,  which  must  be  treated  upon  the  general  prin- 
ciples already  laid  down  under  their  respective  headings. 
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CHAPTER  III. 

FRACTURES  OF  THE  NECK  AND  TRUNK. 


SECTION  I. 
FRACTURES   OF   THE  BONES   OF   THE  NECK. 

§  1.— FRACTURE   OF   THE    OS  HYOIDES. 

Fracture  of  the  hyoid  bone  is  an  extremely  rare  accident.  It 
may,  however,  be  produced  by  falls,  or  blows,  or  by  a  forcible 
grasp,  as  in  attempts  at  choking.  It  frequently  happens,  also,  in 
consequence  of  hanging,  the  rope  pressing  firmly  against  the 
bone,  breaking  either  one  or  both  of  the  great  cornua,  or  the  body. 

The  danger  to  be  apprehended  from  the  occurrence  of  this 
injury,  mainly  consists  in  the  complications  likely  to  arise.  Thus, 
severe  laryngitis,  aphonia,  abcesses,  necrosis,  with  fistulous  open- 
ings and  other  serious  consequences  resulting  from  high  inflam- 
matory action  are  likely  to  supervene,  and  render  the  case 
exceedingly  obstinate. 

Symptoms. — The  patient  experiences  much  difficulty  in 
deglutition,  attended  by  a  sense  of  suffocation,  in  consequence  of 
the  tongue  falling  back  on  the  epiglottis.  Crepitation  is 
generally  produced  during  efforts  to  swallow,  the  surgeon,  at  the 
same  time,  having  his  finger  on  the  detached  fragments.  A 
somewhat  interesting  case  is  related  by  Dr.  Wood,  in  which  there 
was  severe  laceration  of  the  mucous  membrane  of  the  fauces, 
attended  by  profuse  hemorrhage.  Crepitation  was  elicted  by 
swallowing,  or  by  pressing  upon  the  parts  with  the  thumb  and 
finger ;  the  power  of  speech  was  materially  impaired,  while  there 
was  high  inflammatory  action,  and  considerable  swelling  of  the 
throat  and  larynx.* 

*  N.  T.  Journ.  Med.,  vol.  xv,  p.  152, 


FRACTURES  OP  THE  BONES  OP  THE  NECK.         879 

Treatment. — Provided  there  be  considerable  displacement, 
efforts  are  to  be  made  to  effect  restoration  of  the  parts  by  intro- 
ducing the  finger  into  the  throat  to  make  counter-pressure,  while 
at  the  same  time,  the  fragments  are  to  be  moulded  into  position 
by  external  manipulation,  and  the  fragments  kept  at  rest  by  the 
use  of  a  pasteboard  or  leather  collar.  Perfect  rest  is  then  to  be 
enjoined,  the  head  being  inclined  somewhat  forwards.  As  little 
food  and  drink  as  possible  should  be  used  for  the  first  few  days, 
and  if  the  inflammatory  symptoms  continue  urgent  for  a  consider- 
able time,  or  if  the  patient  be  unable  to  swallow,  it  may  be 
necessary  to  resort  to  the  use  of  the  stomach  tube. 

The  inflammation  is  to  be  combatted  on  general  principles, 
while  all  necrosed  portions  of  the  bone  are  to  be  removed  as  soon 
as  detached.  Union  will  ordinarily  occur  in  from  six  weeks  to 
two  months. 

§  2.— FRACTURE  OF  THE  VERTEBRAL  COLUMN. 

In  consequence  of  the  peculiar  construction  o£  the  vertebrae, 
the  manner  of  their  articulation,  together  with  the  protection 
afforded  them  by  the  surrounding  soft  structures,  the  bones  of  the 
spinal  column  are  seldom  the  seat  of  fracture.  The  accident  may 
result  from  the  application  of  direct  violence,  as  a  fall,  or  blow, 
and  more  rarely  from  ct  contre-coup,"  as,  for  example,  when  a 
person  falls  from  a  height,  alighting  upon  his  feet  or  hips. 
Whatever  the  cause  of  the  injury,  however,  the  fracture  may 
occur  through  the  body  of  the  bone,  or  through  the  spinous, 
oblique  or  transverse  processes. 

Symptoms. — The  symptoms  will  vary  according  to  the  seat 
of  the  injury,  and  hence,  the  effects  of  the  lesion  are  to  be  con- 
sidered with  reference  to  the  different  portions  of  the  spine 
implicated.  The  severity  of  the  symptoms,  however,  will  neces- 
sarily vary,  according  to  the  violence  of  the  cause  and  the  amount 
of  injury  sustained  by  other  organs. 

In  case  the  fracture  occurs  above  the  fourth  cervical  vertebra, 
the  phrenic  nerve  will  be  likely  to  suffer  seriously,  thus  paralyzing 
the  diaphragm,  and  interfering  with  respiration,  so  as  to  produce 
death  more  or  less  speedily.  If,  instead,  the  injury  is  inflicted 
at  a  lower  point'  in  the  cervical  region,  there  will  be  more  or  less 
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complete  paralysis  of  the  upper  extremities,  impaired  respiration, 
relaxation  of  the  anal  sphincters  and  those  of  the  bladder,  together 
with  distension  of  the  abdomen. 

If  the  accident  be  confined  to  the  dorsal  region,  the  upper 
extremities  will  suffer  little  or  none,  the  principal  symptoms  being 
exhibited  in  the  lower  portions  of  the  body,  as  the  bowels  and 
bladder. 

When  one  of  the  lumbar  vertebrae  is  broken,  the  nerves  sup- 
plying the  lower  extremities  become  so  much  affected  as  generally 
to  occasion  paralysis,  and  perhaps  loss  of  sensibility.  The 
sphincter  muscles  of  the  anus  are  relaxed,  the  function  of  the 
muscles  of  the  bladder  being  also  impaired. 

The  diagnosis  of  fracture  of  the  vertebrae  is  almost  invariably 
so  obscure  as  to  leave  the  surgeon  in  the  greatest  doubt  concern- 
ing the  precise  nature  of  the  injury.  The  characteristic 
indications  of  fracture,  as  preternatural  mobility,  crepitation,  and 
deformity,  may  exist  when  the  spinous  processes  are  the  parts 
affected,  but  owing  to  the  other  portions  of  the  bone  being  deep- 
seated,  the  examination  will  ordinarily  prove  unsatisfactory. 

The  prognosis  is  generally  unfavorable.  In  the  more  serious 
cases,  in  which  there  is  displacement,  with  paralysis,  the  patient 
is  not  apt  to  survive  more  than  a  few  days,  though  in  some  cases 
the  result  has  not  been  so  immediately  fatal.  A  greater  or  less 
degree  of  paralysis,  however,  will  ensue,  and  be  likely  to  remain 
permanent. 

Treatment. — All  efforts  to  restore  the  displaced  fragments 
will  almost  invariably  prove  unavailing,  and  if  long  protracted, 
will  generally  result  in  more  harm  than  benefit.  Removing  the 
depressed  portion  of  bone  by  means  of  cutting  down  upon  it,  as 
originally  suggested  by  Paulus  iEgineta  and  first  practiced  by 
Cline  in  1814,  and  subsequently  by  others,  has  not  been 
attended  by  the  success  hoped  for  by  the  operation.  But  not- 
withstanding the  unfavorable  termination  of  the  cases  thus  oper- 
ated upon,  I  am  still  disposed  to  recommend  this  procedure, 
where  there  is  evident  depression,  and  the  symptoms  are  so  urgent 
as  to  preclude  a  reasonable  hope  of  the  patient's  recovery  with- 
out the  operation.  In  this  instance  the  case  would  in  no  wise  be 
rendered  more  serious,  while  there  would  be  at  least  a  chance  of 
relief. 
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In  less  urgent  cases  little  can  be  done  except  to  place  the 
patient  in  a  comfortable  position,  generally  upon  the  side,  and 
meeting  the  inflammatory  and  other  complications  that  may  arise 
by  the  remedies  corresponding  with  the  group  of  symptoms  pre- 
sented. It  is  further  to  be  especially  recollected  that,  under  no 
consideration  whatever,  should  the  patient  be  allowed  to  lie  with 
his  face  downwards,  as  the  pressure  upon  the  abdominal  viscera 
would  interfere  with  the  free  descent  of  the  diaphragm,  which, 
together  with  the  weakened  condition  of  the  patient,  and  the 
paralyzed  atate  of  the  respiratory  muscles,  would  tend  immedi- 
ately to  produce  asphyxia. 

The  bladder  should  be  carefully  watched,  and  the  contents 
drawn  off  two  or  three  times  per  day,  which  is  by  far  preferable 
to  leaving  the  catheter  permanently  in  the  bladder.  Arnica, 
acuta,  Hypericum,  or  such  other  remedies  as  are  recommended 
under  Concussion,  may  be  employed  internally  and  externally,  but 
under  ordinary  circumstances  little  is  to  be  hoped  for. 

§  3.— SPINAL  CONCUSSION  AND  MENINGITIS. 

Concussion  of  the  spinal  cord  often  exists  independent  of  frac- 
ture of  the  vertebrae,  and  is  produced  by  causes  similar  to  those 
inducing  a  like  affection  of  the  brain.  If  fracture  coexist,  the 
symptoms  of  the  concussion  are  more  marked  than  those  indica- 
ting the  occurrence  of  the  fracture.  The  most  serious  cases  of 
concussion  are  apt  to  result  from  falls  or  blows  upon  the  back, 
and  not  unfrequently  the  severity  of  the  injury  sustained  by  the 
cord  is  so  great  as  to  occasion  speedy  death,  while  the  signs  of 
external  injury  are  but  slightly  marked. 

Symptoms. — The  body  of  the  patient  becomes  more  or  less 
paralyzed,  there  is  a  sensation  of  sickness  at  the  stomach,  invol- 
untary discharges  from  the  bladder  and  bowels  occur,  while  a 
prickling,  or  a  sense  of  numbness  is  felt  along  the  spine  and  in 
the  limbs.  The  patient  is  also  excessively  weak  and  delirious. 
Should  the  more  urgent  symptoms  of  concussion  pass  off  instead 
of  proving  speedily  fatal,  they  are  liable  to  be  followed  by  spinal 
meningitis.  This  latter  affection,  developed  in  consequence  of 
concussion  and  presenting  all  the  characteristic  symptoms  of  the 
-affection  arising  from  other  causes,  is  undoubtedly  more  fre- 
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quently  the  immediate  cause  of  death,  than  is  generally  supposed. 
Treatment. — The  treatment  of  this  affection  is  based  upon 
the  same  general  principles  recommended  under  the  head  of  Con- 
cussion and  Compression  of  the  Brain,  to  which  the  reader  is 
referred,  vol.  1,  page  616. 

section  n. 

FRACTURES  OF  THE  BONES  OF  THE  TRUNK. 

§  l.-FRACTURES  OP  THE  RIBS. 

The  fourth,  fifth,  sixth,  and  seventh  ribs  are  the  most  fre- 
quently fractured,  the  upper  ribs  being  protected  by  the  clavicle, 
scapula,  and  the  strong  muscles  covering  them,  while  the  shortness 
and  mobility  of  the  lower  ones  account  for  their  immunity.  The 
accident  as  occurring  in  the  ribs  most  liable  to  fracture, 
however,  is  comparatively  uncommon,  and  is  confined  chiefly  to 
individuals  of  advanced  age  ;  children  and  young  persons  being 
seldom  the  subjects  of  this  injury. 

The  causes  operating  to  produce  fracture  of  the  ribs  are 
mechanical  violence  and  muscular  action.  The  former,  which  is 
the  more  frequent,  may  act  directly  or  indirectly. 

The  direction  of  the  fracture  is  generally  oblique,  and  may 
also  be  comminuted,  multiple  and  compound.  Complications  of 
a  serious  nature  are  liable  to  attend  the  accident,  such  for  exam- 
ple as  wound  of  the  pleura,  or  of  the  lung  itself,  laceration  of 
the  neighboring  muscles,  together  with  injury  of  the  intercostal 
artery  and  nerves.  As  a  consequence  of  these  various  complica- 
tions, pleurisy,  pneumonia,  congestion  or  hemorrhage,  may  super- 
vene, and  prove  the  principal  source  of  danger. 

Symptoms. — The  characteristic  symptoms  of  fracture,  as 
crepitation,  preternatural  mobility,  and  displacement,  are  not  so 
readily  detected  in  fracture  of  the  ribs  as  in  other  long  bones,  in 
consequence  of  which  the  diagnosis  is  frequently  somewhat 
obscure. 

Crepitation  is  not  easily  distinguishable  owing  to  the  thick- 
ness of  the  muscular  coverings.  It  may,  however,  in  some 
instances  be  elicited  by  pressing  upon  the  seat  of  fracture,  or  by 
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directing  the  patient  to  cough,  or  take  a  full  inspiration,  while 
the  surgeon  rests  his  hand  oyer  the  point  of  injury. 

An  unnatural  degree  of  mobility  may  also  occasionally  be 
discovered  during  the  progress  of  the  examination,  especially  if 
more  than  one  rib  be  broken. 

The  amount  of  displacement  attending  fracture  of  the  ribs  is 
commonly  slight  unless  several  of  the  bones  are  injured,  in  which 
latter  case  the  deformity  alone  may  be  quite  sufficient  to  indicate 
the  nature  of  the  accident. 

The  pain  accompanying  this  injury  is  generally  a  symptom  of 
considerable  value,  taken  in  connection  with  other  signs.  It  is 
usually  very  acute  and,  though  not  limited  exclusively  to  the 
exact  point  of  the  fracture,  is  greatest  there,  and  always  aggra- 
vated by  efforts  to  take  a  full  inspiration,  or  by  coughing  or 
sneezing. 

Emphysema,  when  present,  is  a  sign  of  great  value  in 
determining  the  diagnosis,  and  is  often  accompanied  by  spitting 
of  blood.  The  emphysematous  tumor  is  sometimes  confined  to  a 
very  limited  portion  of  the  surface,  while  in  other  cases  it  may 
extend  over  nearly  the  whole  body,  but  may  not  be  developed 
until  several  hours  after  the  accident.  Its  existence  is  indicated 
by  a  puffy  condition  of  the  parts  which  emit  a  peculiar,  crackling 
noise  upon  pressure. 

Prognosis. — More  or  less  danger  is  to  be  apprehended  in  all 
cases  of  fractures  of  the  ribs,  though  there  exist  no  very  urgent 
symptoms  of  any  serious  complication.  Not  infrequently  the 
shock  to  the  nervous  system,  resulting  from  the  severity  of  the 
cause,  produces  unpleasant  consequences,  while  the  local  and  gen- 
eral disturbance  may  be  sufficient  to  effect  a  fatal  termination. 
If  the  fracture  is  complicated  with  wound  of  the  lung  the  case 
is  especially  to  be  regarded  as  Serious ;  and,  indeed,  the  surgeon 
should,  under  all  circumstances,  be  guarded  in  his  prognosis,  as 
high  inflammatory  action  is  particularly  liable  to  supervene. 

Treatment. — In  the  milder  cases  where  there  is  little  or  no 
displacement,  the  chest  should  be  encircled  by  a  bandage,  eight 
or  ten  inches  in  width,  the  same  passing  several  times  around  the 
body,  and  drawn  sufficiently  firm  to  prevent  the  rising  of  the 
ribs,  thus  compelling   the  patient  to  breathe  by  the   diaphragm. 
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Fig.  299.  >  The  bandage  is  kept  from  slipping 
downward  by  attaching  its  upper 
margin  behind  and  in  front,  to  a 
couple  of  narrow  bands  passing  over 
the  shoulders.  Fig.  299.  In  pref- 
erence to  the  above  bandage,  some 
surgeons  substitute  long  strips  of 
adhesive  plaster,  applied  so  that 
each  succeeding  turn,  partially  over- 
laps the  preceding  one. 

The  latter  form  of  dressing  is 
somewhat  objectionable,  in  view  of  the  fact  that  it  cannot  be  so 
readily  adjusted  as  the  former  to  suit  the  degree  of  compression 
that  the  patient  is  capable  of  withstanding,  some  persons  being 
able  to  bear  the  confinement  much  better  than  others.  Moreover, 
the  adhesive  strips  are  exceedingly  liable  to  become  loosened  in 
the  course  of  a  few  hours,  by  the  slight,  though  coastant  motion 
of  the  ribs.  In  addition  to  the  bandage,  a  light  compress  should 
be  placed  upon  the  spine,  while  the  forearm  on  the  affected  side 
should  be  brought  across  the  chest  at  a  right  angle  with  the 
humerus,  and  confined  in  this  situation,  in  order  that  the  pectoral 
muscles  may  be  kept  entirely  at  rest.  The  patient  is  then  to  be 
placed  in  the  position  that  affords  the  most  comfort,  which  will 
usually  be  found  to  be  either  the  sitting  or  slightly  reclining 
posture. 

Provided  the  extremities  of  the  fractured  bone  project  outward 
the  above  dressing  is  to  be  modified  by  placing  a  suitable  com- 
press over  the  seat  of  injury.  If,  on  the  contrary,  the  fragments 
are  driven  inward,  little  can  be  done  in  the  line  of  restoring  the 
bone  to  its  natural  position,  except  to  press  upon  the  anterior  or 
posterior  part  of  the  chest,  with  a  view  to  spring  the  depressed 
extremity  outward.  Should  this  fail,  and  the  symptoms  be  of  a 
dangerous  character,  it  has  been  recommended  by  several  sur- 
geons, to  cut  down  upon  the  fragment  and  elevate  it  with  a  screw 
elevator  or  lever.  Cases  so  severe,  however,  as  to  indicate  treat- 
ment of  this  heroic  character,  would  ordinarily  be  beyond  the 
reach  of  successful  surgery  ;  still,  instances  may  occur  in  which 
such  a  procedure  would  be  advisable.     Instead   of  this  method, 
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Hamilton  suggests  the  use  of  forceps,  constructed  with  long  and 
obliquely-set  teeth ;  while  Malgaigne  has  proposed  the  use  of  a 
hook  with  which  to  seize  the  depressed  extremity. 

The  emphysema  will  rarely  demand  especial  treatment,  as  it 
commonly  disappears  spontaneously.  Should  it,  however,  be 
sufficient  to  interfere  seriously  with  respiration,  the  air  may 
be  evacuated  by  the  use  of  a  delicate  trocar. 

Other  complications  are  to  be  treated  upon  general  principles. 

Treatment. — The  remedies  of  most  value  in  the  internal 
treatment  of  this  affection,  are,  Jlcon.,  *Ar$.,  Bell^Carbo  veg,, 
Digital.^  Lack.,  and  Senega* 

tdrsen. — when  there  is  great  dyspnoea  with  threatened  suffo- 
cation, great  anxiety  and  restlessness,  face  livid  and  covered 
with  cold  perspiration. 

Bell. — when  the  circulation  is  much  disturbed,  with  dizziness, 
headache,  palpitation  of  the  heart  and  fullness  of  the  abdomen. 

Carbo  veg. — when  dyspnoea  is  great,  with  paroxysmal  cough, 
great  anxiety,  profuse  expectoration  ;  to  follow  Arsenicum  when 
the  remedy  ceases  to  have  a  good  effect. 

Digital. — complications  with  heart  disease — all  the  symp- 
toms increased  by  talking,  or  drinking  anything  cold ;  worse  when 
lying  down. 

Lachesis — all  covering  around  the  neck  and  chest  intolerable, 
worse  after  sleeping  ;  is  well  adapted  after  Arsenicum  and  Car- 
bo veg. 

Senega — feeling  of  constriction  in  the  throat  and  thorax,  with 
disposition  to  take  deep  inspirations  to  increase  capacity  of  the 
chest. 

External  applications  of  Arnica,  Hypericum  or  Symphytum^ 
are  to  be  applied  to  meet  the  corresponding  symptoms.  In  cases 
of  gunshot  injury,  the  after-treatment  will  be  conducted  upon 
the  general  principles  already  given  under  Injuries  of  the  Chest, 
vol.  2,  p.  165. 

§  2.— FRACTURES  OF  THE  STERNUM. 

The  sternum  is  rarely  fractured,  though  the  bone  is  liable  to 
give  way  in  any  portion  of  its  extent.  The  accident  commonly 
results  from  blows  or  falls,  very  few  cases  being  reported  in  which 
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the  injury  occurred  in  consequence  of  muscular  contraction.  But 
whatever  the  cause,  fracture  of  this  bone,  from  its  peculiar  struc- 
ture and  situation,  implies  the  exercise  of  great  force. 

The  dangers  arising  from  the  accident,  are  due  rather  to  the 
injury  inflicted  upon  the  thoracic  viscera,  than  by  the  fracture 
itself.  Thus,  the  fragments  may  be  driven  inward,  producing 
laceration  of  the  internal  organs,  with  an  alarming  effusion  of 
blood,  or  violent  inflammation  of  the  lungs  may  ensue.  Abscess 
of  the  mediastinum,  disease  of  the  bone  itself,  and  emphysema, 
are  each  liable  also,  to  terminate  unfavorable. 

The  diagnosis  of  the  case  is  not  always  readily  determined, 
especially,  if  there  be  little  or  no  displacement.  Should  there 
be  displacement,  however,  no  difficulty  will  be  experienced  in 
ascertaining  the  nature  of  the  injury,  as  the  co- existence  of 
crepitus,  elicited  at  each  respiratory  effort,  together  with  the 
excessive  pain,  dyspnoea,  and  spitting  of  blood,  will  render  the 
diagnosis  clear. 

Treatment. — The  indications  for  treatment,  independent  of 
the  complications  likely  to  arise,  are  to  prevent  motion  of  the 
parts,  by  the  use  of  a  compress  and  bandage,  at  the  same  time 
keeping  the  head  and  shoulders  somewhat  thrown  backward, 
which  will  have  a  tendency  to  maintain  the  fragments  in  proper 
position.  The  bandage  may  be  applied  in  a  manner  similar  to 
that  recommended  for  fracture  of  the  ribs  ;  as  represented  by 
Fig.  299,  page  384. 

In  case  abscess  of  the  anterior  mediastinum  occur,  it  has 
been  advised  to  employ  the  trephine,  or  to  remove  a  portion  of 
the  bone  by  Hey's  saw.  The  unfavorable  result  of  the  operation 
as  performed  by  Gibson  and  others,  shows  the  procedure  to  be 
without  material  benefit,  if  not  a  positive  injury.  Upon  this 
point,  Longsdale  remarks,  that,  "  the  symptoms  denoting  the 
presence  of  the  abscess,  when  completely  confined  to  the  under 
surface  of  the  bone,  will  be  very  uncertain  ;  and  when  the  matter 
collects  in  large  quantities,  it  will  show  itself  at  the  margin  of 
the  sternum,  between  the  ribs,  when  it  can  be  let  out  by  making 
a  puncture  with  the  point  of  a  lancet,  without  the  necessity  of 
removing  a  portion  of  the  bone." 

The   complications    that  arise   during    treatment,  other  than 
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those  mentioned,  must  be  treated  on  general  principles,  and  in 
accordance  with  the  individual  peculiarities  of  each  case,  while 
lotions  of  Arnica^  Hypericum  or  Symphytum^  may  be  freely 
employed  externally,  as  indicated. 


CHAPTER  IV. 

FRACTURES  OF  THE  UPPER  EXTREMITY. 


SECTION  I. 


FRACTURES    OF   THB   CLAVICLE. 


In  view  of  the  function,  exposed  situation,  and  delicacy  of 
structure  of  the  clavicle,  it  is  exceedingly  liable  to  be  broken,  the 
variety  of  the  fracture  being  generally  oblique,"  while  it  may  also 
be  simple,  comminuted  or  compound,  partial  or  complete.  The 
accident  may  occur  in  any  portion  of  the  bone,  partial  fracture 
being  more  common  at  the  sternal  side  of  its  center,  while  com- 
plete fracture  is  more  frequently  seated  at  its  acromial  extremity, 
near  the  inner  margins  of  the  trapezius  and  deltoid.  In  one 
hundred  and  five  fractures  referred  to  by  Hamilton,  including 
partial  and  comminuted,  and  not  including  gunshot  fractures, 
eighty-eight  occurred  through  the  middle  third;  and  with  the 
exception  of  the  partial  fractures,  the  fracture  in  nearly  all  of  the 
cases  took  place  near  the  outer  end  of  this  third.  The  reason  of 
this  circumstance  is  readily  explained  by  reference  to  the  fact 
that  the  bone  is  smallest  at  this  point,  and  imperfectly  supported 
by  muscular  and  ligamentous  attachments. 

Causes. — The  most  common  cause  of  the  accident  is  counter- 
stroke,  as  a  fall  or  blow  upon  the  shoulder,  in  which  case,  the 
sternum  offering  a  firm  resistance,  the  force  acts  upon  the  shaft  of 
the  clavicle  with  sufficient  violence  to  cause  it  to  give  way. 

Occasionally  it  is  broken  by  violence  directly  applied,  as  from 
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a  blow  or  fall,  or  the  kick  of  an  overloaded  gun.  With  force 
thus  applied,  the  fracture  is  attended  with  more  or  less  contusion 
of  the  soft  parts,  and  is  more  likely  to  be  transverse,  though  the 
latter  form  of  fracture  in  this  bone  is  an  exceedingly  rare  occur- 
rence. 

Muscular  contraction  has,  also,  been  known  to  produce  this 
injury. 

Pathology. — Considerable  displacement  uniformly  accompanies 
fracture  of  the  middle  third  of  the  clavicle,  the  outer  fragment 
being  drawn  downward,  forward  and  inward ;  downward  by  the 
weight  of  the  arm  and  the  action  of  the  deltoid,  forward  and 
inward  by  the  pectoralis-minor  and  subclavius  ;  whereas,  the 
inner  fragment  is  drawn  somewhat  upward  by  the  sterno-cleido- 
mastoid,  the  costoclavicular  ligament  and  pectoralis-major, 
however,  preventing  any  very  remarkable  displacement  of  the 
fragment  of  the  bone. 

Provided  the  fracture  occur  near  either  the  sternal  or  acromial 
extremities,  the  deformity  is  comparatively  slight,  the  situation 
and  strength  of  the  ligaments  being  such  as  to  retain  the  frag- 
ments very  nearly  in  apposition. 

Symptoms. — The  symptoms  are  generally  so  well  marked  as 
clearly  to  indicate  the  true  nature  of  the  injury.  The  shoulder  is 
drawn  downward  and  inward  by  the  weight  of  the  arm  and  the 
action  of  the  muscles,  while  the  patient  will  be  found  strongly 
inclining  to  the  injured  side,  and  supporting  the  elbow  of  the  same 
side  with  the  opposite  hand,  in  order  to  take  the  weight  of 
the  limb  off  from  the  broken  bone,  thus,  in  a  measure  relieving 
the  pain.  The  mobility  of  the  arm  is  materially  impaired,  it  being 
impossible  to  effect  rotation,  or  to  raise  the  hand  to  the  face,  or, 
in  short,  to  produce  any  motions  which  will  cause  the  external 
fragment  to  press  upon  the  cervical  nerves.  Deformity  is  readily 
detected  by  touch,  and  often  by  sight,  while  crepitation  can  be 
elicted  by  grasping  the  elbow  and  causing  the  head  of  the  humerus 
to  move  in  a  direction  contrary  to  the  displacement,  or  perhaps, 
by  simply  pressing  upon  the  more  prominent  fragment.  More  or 
less  pain  is  experienced  at  the  seat  of  the  fracture,  as  well  as  in 
the  axilla,  while  a  tingling  or  numbness,  and  perhaps,  paralysis 
of  the  fingers  and  arm  may  result. 
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In  partial  fracture,  the  diagnosis  is  to  be  determined  principally 
by  digital  examination,  producing,  at  the  same  time,  as  much 
motion  of  the  fragments  as  possible,  by  alternately  elevating  and 
depressing  the  shoulder. 

Prognosis. — As  regards  the  restoration  of  the  functions  of 
the  arm,  the  prognosis  is  generally  favorable ;  while,  at  the  same 
time,  the  cases  in  which  reparation  occurs  without  more  or  less 
deformity ^  are  extremely  rare.  Hamilton  expresses  it  as  his 
opinion  that,  "  in  no  other  bone,  except  the  femur,  does  a  short- 
ening so  uniformly  result."  Gross  writes  that,  from  all  the 
cases  that  he  has  seen  of  this  fracture,  as  treated  by  other  sur- 
geons, and  from  the  numerous  specimens  of  it  to  be  found  in  our 
museums,  he  is  satisfied  that  a  cure  without  deformity  is  a  very 
uncommon  result. 

The  greatest  amount  of  displacement  is  found  in  those  frac- 
tures occurring  through  the  middle  third  of  the  bone,  and  varies 
in  extent  from  one-quarter  of  an  inch  to  an  inch  ;  but,  notwith- 
standing the  degree  of  displacement  may  be  even  more  than  this, 
osseous  union  is  still  likely  to  occur.  Provided,  however,  the 
union  be  altogether  ligamentous,  the  chances  are  favorable  to  the 
subsequent  usefulness  of  the  arm,  as  a  few  recorded  cases  of  this 
character  clearly  illustrate. 

A  cure  generally  results  in  the  course  of  five  or  six  weeks  in 
the  adult,  while  in  children,  the  consolidation  is  much  more  rap- 
idly effected,  the  length  o£  time  required  rarely  exceeding  twenty 
days. 

Treatment. — In  the  treatment  of  fracture  of  the  clavicle  the 
requisites  are  to  carry  the  arm  upwards,  outwards  and  back- 
wards, which,  with  manipulation  along  the  broken  surface,  rarely 
fails  to  effect  approximation  of  the  ends  of  the  fragments.  To 
support  the  parts  in  this  position,  the  most  common  apparatus  is 
the  stellated  or  figure-of-8-bandage,  as  represented  by  Fig.  300. 
In  the  first  place,  a  thick  wedge-shaped  pad  is  placed  in  the  axilla 
with  the  large  portion  upwards ;  then  pass  a  roller  over  each 
shoulder  alternately,  each  turn  crossing  on  the  back  as  represented 
in  the  cut.  Confine  the  arm  to  the  side  by  a  few  turns  of  the 
roller,  and  then  support  the  whole  by  a  sling.  The  shoulder  is 
kept  outwards  by  the  pad,  backwards  by  the  roller,  and  upwards 
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lg'       '  by  the  sling,  this  fulfilling 

all  the  indications  desired. 
The  same  purposes  may 
be  gained  by  the  use  of 
the  handkerchief,  at  least 
for  a  temporary  expedi- 
ent, and  until  other  dress- 
ings shall  be  substituted. 
This  is  effected  by  placing 
one  folded  handkerchief 
in  the  axilla,  another  is 
carried  over  the  shoulders 
as  a  figure-of-8  bandage, 
a  third  acts  as  a  sling, 
while  the  fourth  confines 
the  arm  to  the  side. 
Professor  Gross  strongly  advocates  the  use  of  adhesive  strips 
of  a  sufficient  length  "to  reach  around  the  limb  and  shoulders,  so 
as  to  form,  in  the  first  place,  a  kind  of  immovable  sling,  and 
secondly,  to  secure  the  arm  to  the  side  of  the  trunk.  "  The 
strips,  he  adds,  should  be  from  an  inch  and  a  half  to  two  inches 
in  width,  and  so  arranged  as  to  make  a  certain  degree  of  pres- 
sure through  the  medium  o£  a  compress,  directly  upon  the  seat  of 
the  fracture.  These  dressings  need  not  to  be  renewed  more  than 
twice  during  treatment  of  the  case. 


Fig.  301. 


Fox*p  aprcratiiB  for  fractured  clavicle. 


The  apparatus  of  Fox  con- 
sists of  a  collar  four  inches  wide, 
and  long  enough  to  go  around 
the  shoulder,  sewed  together  on 
its  sides,  stuffed  with  cotton  and 
joined  at  its  ends.  The  pad  is 
wedge-shaped,  to  which  are 
attached  two  tapes  to  fasten  it 
to  the  collar.  The  elbow-piece 
or  sling  is*  not  unlike  half  of  the 
sleeve  of  a  coat,  open  above, 
and  long  enough  to  embrace  the 
elbow  and  mount  half  way  up 
the  arm.     Two  pieces  of  broad 
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Fig.303. 


tape  are  attached  to  its  upper  and  lower  ends  to  elevate  and  hold 
the  arm  close  to  the  side,  as  shown  in  Fig.  301. 

Among  the  ingenious  apparatus  devised  for  the  treatment  of 
fractured  clavicle,  is  that  of  Dr.  R.  J.  Levis,  of  Philadelphia, 
which  commends  itself  by  "its  simplicity,  lightness,  efficacy  and 
cheapness."  It  is  superior  to  Fox's  apparatus  "so  long  and 
extensively  used  in  this  country"  and  has  almost  entirely  superseded 
its  use.  Levis's  apparatus  consists  of  a  short,  firm,  axillary  pad 
supported  bj  two  straps,  attached  to  a  broad  supporting  band. 
From  the  front  of  this  band,  which  crosses  the  upper  part  of  the 
back  and  descends  on  the  anterior  part  of  the  chest,  giving  a 
firm  surface  of  support,  is  suspended  a  sling  in  which  the  elbow 
is  sustained.  On  the  back  of  the  sling,  behind  the  elbow,  is 
fastened  a  strap  which  crosses  the  back  obliquely,  and  coming  in 
front  on  the  sound  side,  is  buckled  to  the  front  end  of  the  sup- 
porting band.  Bee  Fig.  303.  In  adjusting  the  apparatus,  the 
shoulder  is  supported  and  the 
pad  immovably  held  high  in  the 
axilla,  where  its  pressure  can 
be  more  conveniently  borne  than 
lower  down ;  the  wide  band  is 
thrown  across  the  shoulders, 
the  elbow  placed  in  the  "sling, 
and  the  long  strap  attached  to 
the  back  of  the  sling  carried 
across  the  back  and  finally 
buckled  at  its  front  attachment 
to  the  wide  supporting  band. 
See  Fig.   304.       Dr.  Levis's 

,  i  •.      ,  A  view  of  the  Pad,  SliDg,  and  Collar  de- 

apparatus  can  be  made  by  any      scril3cd  in  the  text.    (After  Levis.) 
one  from  any   strong  material  such  as  drilling,  webbing  or  soft 
leather.  The  width  of  the  wide  band  should  be  from  two  to  four 
inches  and  its  different  pieces  held  together  by  buckles,  buttons 
or  tapes. 

Dr.  Dugas,  of  Georgia,  treats  fractured  clavicle  with  a  pad  and 
a  triangular  piece  of  thick,  unbleached  muslin,  to  each  angle  of 
which  is  attached  a  bandage  from  three  to  four  yards  in  length 
by  three  inches  in  width.     A  full  description  of  this  apparatus 
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Pie-304-  is  published  in  the  Southern 

Medical   and  Surgical  Journal, 
for  1852. 

The  plan  of  this  dressing  is 
to  form  a  sling  for  the  elbow 
and  forearm,  a  pad  for  the 
axilla  and  at  the  same  time 
securing  the  arm  firmly  to  the 
side. 

Professor  Sayre,  of  the  Belle- 
vue  Hospital,  has  devised  a 
simple  and  effective  dressing  for 
fractures  of  the  clavicle,  which 
consists  of  two  strips  of  adhe- 
sive plaster  three  to  four  inches 
wide  (narrower  for  children), 
LeTis'e  apparatus  applied.  one  piece  being  long  enough  to 

surround  the  arm  and  go  completely  around  the  body  ;  the  other 
to  reach  from  the  sound  shoulder  around  the  elbow  of  the  frac- 
tured side  and  back  to  the  place  of  starting.  The  first  piece  is 
passed  around  the  arm  just  below  the  axillary  margin  and 
pinned  and  stitched  in  the  form  of  a  loop  sufficiently  large  to 
prevent  strangulation,  leaving  a  portion  on  the  back  of  the  arm 
uncased  by  the  plaster.  The  arm  is  then  drawn  downward  and 
backward  until  the  clavicular  portion  of  the  pectoralis-major  is 
put  sufficiently  on  the  stretch  to  overcome  the  sterno-mastoid  and 
thus  pull  the  inner  portion  of  the  clavicle  down  to  its  level.  The 
plaster  is  then  carried  smoothly  and  completely  around  the  body 
and  pinned  to  itself  on  the  back  to  prevent  slipping.  This  strip 
fulfills  the  two-fold  purpose,  first,  of  putting  the  clavicular  portion 
of  the  pectoralis-major  on  the  stretch  and  preventing  the  clavicle 
from  riding  upward ;  second,  by  acting  as  a  fulcrum  at  the 
center  of  the  arm,  when  the  elbow  is  pressed  downward,  forward 
and  inward,  it  necessarily  forces  the  other  extremity  of  the 
humerus  (and  with  it  the  shoulder),  upward^  outward  and 
backward ;  and  it  is  kept  in  this  position  by  the  second  strip, 
which  is  applied  as  follows :  Commencing  on  the  front  of  the 
shoulder   of  the   sound  side,  draw  it  smoothly   and  diagonally 
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across  the  back  to'  the  elbow  of  the  fractured  side,  where  a  slit  is 
made  in  its  middle  to  receive  the  projecting  olecranon.  The 
elbow  being  held  by  an  assistant  well  forward  and 
inward  is  retained  there  while  the  strip  is  continued  over 
the  elbow  and  forearm,  pressing  the  latter  close  to  the 
chest,  and  securing  the  hand  near  the  opposite  nipple, 
crosses  the  shoulder  at  the  place  of  beginning,  where  it  is  firmly 
secured  by  pins.  By  this  process  the  fractured  bones  are 
retained  in  position  and  cannot  be  displaced  by  any  reasonable 
amount  of  force,  and  in  the  case  of  children,  where  it  is  so  difficult 
to  retain  the  ordinary,  dressings,  this  dressing  possesses  advan- 
tages superior  to  any  known  method.  I  have  used  it  in  three 
cases,  two  of  children  and  one  in  an  adult,  who  had  sustained 
fractures  of  this  bone  and  was  gratified  at  the  entirely  successful 
results  in  each  case.  I  feel  confident  that  if  once  used,  no  other 
dressings  will  be  substituted  for  this  exceedingly  simple  and 
efficacious  method  of  treating  these  fractures. 

In  fracture  of  both  clavicles  the  difficulty  in  the  treatment  is 
much  increased,  but  the  same  principle  of  adjusting  apparatus 
heretofore  given  will  be  as  appropriate  in  double  as  well  as 
single  fractures  of  this  bone.  The  after-treatment  will  be  as  in 
other  fractures  with  free  use  of  Symphytum  internally  and 
locally  applied. 

SECTION  II. 

FRACTURES     OF    THE    SCAPULA. 

Fracture  of  the  scapula  is  an  accident  of  extremely  rare 
occurrence,  which  circumstance  is  owing  to  its  mobility,  position, 
and  to  the  protection  afforded  it  by  the  surrounding  muscles. 

It  is,  however,  liable  to  be  broken  in  a  variety  of  forms  and 
directions.  Thus,  either  the  acromion  or  coracoid  process  may 
be  broken  off,  while  a  fracture  may  also  extend  through  the  body 
or  the  neck  of  the  bone. 

Fracture  of  the  Acromion  Process  may  be  produced  by, 
violence  applied  to  the  top  of  the   shoulder,  or  directly  to    the 
process  itself,  while  in  rare  cases  it  may  result  in  consequence; 
26 — vol.  n. 
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of  a  fall  upon  the  elbow  or  palm  of  the  hand,  thus  forcing  the 
head  of  the  humerus  violently  upward. 

Though  surgeons  have  regarded  this  form  of  accident  as  fre- 
quent, compared  with  the  other  varieties  of  fracture  occurring  in 
the  scapula,  still  there  is  reason  to  believe  that  many  of  the 
specimens  preserved  as  examples  of  fracture,  are  merely  a  sepa- 
ration of  the  epiphysis,  the  ossific  union  having  never  been  com- 
pleted. Mr.  Fergusson,  writes,  "I  have  dissected  a  number  of 
examples  of  apparent  fracture  of  the  end  of  this  process  ;  but  in 
such  instances,  it  is  doubtful  if  the  movable  portion  had  ever 
been  fixed  to  the  i*est  of  the  bone."  Upon  this  point,  also, 
Hamilton  remarks  that,  "It  is  very  probable,  that  in  the  case  of 
many  of  the  specimens  found  in  the  museums,  called  fractures, 
the  histories  of  which  are  unknown,  they  were  united  originally 
by  cartilage,  and  that  in  the  process  of  boiling,  or  of  macera- 
tion, the  disjunction  has  been  completed." 

The  symptoms  in  ordinary  cases  are  so  clearly  defined,  as  to 
render  the  diagnosis  easy.  The  shoulder  has  a  peculiarly  flattened 
appearance,  the  outer  fragment  being  drawn  downward  by  the 
weight  of  the  arm,  the  functions  of  the  latter  being  in  a  great 
measure  destroyed.  This  is  especially  the  case,  provided  the 
fracture  be  through  the  articulation,  thus  producing  dislocation 
of  the  clavicle.  Pain,  more  or  less  intense,  is  referable  to  the 
seat  of  injury  ;  the  patient  leans  toward  the  affected  side  ;  while 
crepitation  can  be  detected  by  forcing  the  head  of  the  humerus 
upward,  against  the  depressed  fragment ;  an  evident  inequality 
is  felt  in  tracing  the  spine  of  the  scapula. 

Diagnosis. — This  accident  is  liable  to  be  confounded  with 
dislocation  of  the  humerus  downward.  The  distinguishing 
features,  however,  are,  that  in  the  latter  case  the  arm  is  not  freely 
movable,  while  in  fracture  of  the  acromion,  it  can  be  moved  in 
various  directions,  and  made  to  press  against  the  fragments  so  as 
to  restore  the  natural  contour  of  the  shoulder.  In  dislocation, 
also,  considerable  force  or  manipulation  is  required  to  effect  the 
reduction,  after  which  displacement  is  not  likely  to  recur,  the 
opposite  of  t  what  is  observed  in  fracture.  Crepitation,  too,  can 
ordinarily  be  elicited  in  fracture,  but  not  in  dislocation.  Another 
important  diagnostic  sign,  is  the  presence  of  a  fissure  or  depres- 
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sion  detected  by  passing  the  finger  along  the  spine  of  the  scapula, 
whereas,  no  irregularity  or  depression  is  felt  in  case  of  luxation, 
but  rather  an  unusual  prominence  of  the  acromion. 

Ligamentous  instead  of  osseous  union  generally  results  in  con- 
sequence of  the  difficulty  experienced  in  keeping  the  fragments  in 
perfect  apposition. 

Treatment. — The  leading  indications  in  the  treatment  of  this 
lesion  are,  first,  to  secure  the  arm  and  forearm  firmly  to  the  antero- 
lateral part  of  the  chest;  secondly,  to  raise  the  humerus  firmly 
against  the  top  of  the  shoulder  joint,  in  order  that  its  head  may 
serve  as  a  splint  for  the  broken  process.  For  this  purpose,  the 
same  bandages,  etc.,  are  to  be  applied  as  for  fracture  of  the 
clavicle,  except  there  shall  be  no  pad  in  the  axilla,  lest  the 
broken  fragment  be  pushed  too  far  outward.  Union  is  almost 
always  ligamentous,  in  consequence  of  the  difficulty  of  keeping 
the  parts  in  complete  apposition.  Velpeau's  bandage  answers  a 
good  purpose  in  this  accident.  In  applying  this  bandage,  the 
hand  of  the  injured  side  is  made  to  grasp  Fig.  305. 

the  sound  shoulder,  a  compress  or  piece 
of  muslin  intervening  between  the  side 
of  the  chest  and  injured  arm,  to  prevent 
excoriation  from  contact  and  perspi- 
ration. Then  place  the  initial  end  of 
a  roller  ten  yards  long  and  two  and  a 
half  inches  wide,  under  the  axilla  of  thej 
sound  side,  over  the  back  and  injured  |^ 
shoulder,  down  the  front  and  outside  of  | 
the  arm,  under  the  outside  of  the  elbow  % 
up  and  over  the  chest,  to  the  sound! 
axilla,  as  is  shown  in  Fig.  305.  Passive  motion  should  be 
begun  in  about  three  weeks,  or  as  soon  thereafter  as  can  be  safely 
instituted. 

Fracture  of  the  Coracoid  Process  is  an  accident  of  such 
extremely  rare  occurrence  that  its  existence  has  been  called  in 
question  by  some  very  worthy  authorities.  Comparatively  recent 
dissections,  however,  show  that  this  form  of  injury  does  some- 
times result  in  consequence  of  severe  mechanical  force,  though  it 
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is  evident  from  the  situation  of  the  bone,  that  it  is  exceedingly- 
liable  to  be  accompanied  by  serious  complications. 

The  symptoms  pointing  to  this  condition,  are  preternatural 
mobility,  want  of  power  to  elevate  or  adduct  the  arm  ;  crepitation, 
elicted  by  moving  the  head  of  the  humerus,  with  the  finger  placed 
between  the  deltoid  andpectoralis-major.  Depression  of  the  frag- 
ment can  also  be  detected  in  the  axilla,  especially  if  there  be  severe 
rupture  of  the  coraco- clavicular  ligaments,  in  which  event,  the 
broken  portion  will  be  drawn  considerably  downward  by  the  action 
of  the  pectoralis-minor,  short  head  of  the  biceps,  and  the  coraco- 
brachial. 

Treatment. — The  treatment  consists  in  keeping  the  elbow 
well  raised,  the  arm  and  forearm  being  confined  to  the  front  of 
the  chest  by  means  of  a  bandage  and  sling,  thus  fulfilling  the 
indications  by  taking  the  tension  off  from  the  three  muscles  pro- 
ducing the  displacement.  The  scapula  should  also  be  confined  by 
a  few  turns  of  a  roller.  Provided,  there  be  serious  complications  f 
as  fracture  or  dislocation  of  other  bones  about  the  shoulder ; 
treatment  of  this  particular  injury  is  to  be  regarded  as  of  second- 
ary importance.  Union  by  ligamentous  formation  has  prevailed 
in  all  the  cases  heretofore  reported. 

Violent  inflammation,  which  may  be  serious  in  its  termination, 
is  apt  to  follow  this  accident,  owing  to  the  injury  done  the  axillary 
vessels,  nerves  and  glands.  Two  cases  of  this  accident  are 
reported  by  Dr.  Dugas,  of  Georgia,  which  were  followed  by 
paralysis  of  the  limb,  and  cessation  of*  pulsation  in  all  its  arte- 
rial trunks.  In  consequence  of  neglect  of  treatment,  no  union 
took  place,  the  arms  never  having  regained  their  functions.  When 
matter  forms  in  the  axilla,  an  early  and  free  incision  at  its  most 
dependent  part  is  advised.  Passive  motion  should  be  instituted 
in  two  to  three  weeks,  according  to  circumstances  and  should  be 
cautiously  done  at  the  outset. 

Fracture  of  the  neck  of  the  Scapula — a  rare  accident,  in 
which  the  glenoid  cavity  and  coracoid  process  are  detached  from 
the  body  of  the  bone — gives  rise  to  a  train  of  symptoms,  as  fol- 
lows :  There  is  flattening  of  the  deltoid,  the  acromion  is  unnat- 
urally prominent,  and  the  head  of  the  humerus  can  be  distinctly 
felt  in  the  axilla,  giving  the  limb  a  somewhat  lengthened  appear- 
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ance.  The  coracoid  process  occupies  a  position  below  the  clavicle, 
between  the  deltoid  and  pectoral  muscles.  Crepitation  is  pro- 
duced by  placing  the  hand  on  the  shoulder,  and  rotating  the  arm 
upon  the  scapula,  while  the  deformity  is  readily  removed  by 
pressing  the  humerus  directly  upward  ;  the  displacement,  however, 
immediately  recurs  so  soon  as  the  arm  is  allowed  to  hang  by  the 
side. 

Diagnosis. — This  accident  is  distinguished  from  dislocation 
of  the  head  of  the  humerus  into  the  axilla,  by  the  fact  that  in 
fracture  the  parts  can  be  easily  restored  to  their  normal  position, 
but  assume  their  abnormal  relations  as  soon  as  external  support 
is  removed.  In  fracture,  also,  crepitation  is  more  or  less  easily 
detected,  but  is  always  absent  in  dislocation.  In  fracture,  the 
-shoulder  can  be  moved  freely  ;  in  dislocation,  there  is  immobility. 
It  is  moreover  liable  to  be  confounded  with  fracture  of  the  neck 
of  the  humerus  ;  the  di'stinction  is  to  be  made  by  observing  that 
in  the  latter  injury  there  is  shortening  instead  of  lengthening  of 
the  arm,  while  the  shoulder  also  retains  its  natural  appearance. 
Extreme  pain,  says  Dugas,  in  the  side  of  the  chest,  as  well  as 
down  the  fingers,  occurs  from  injury  to  the  axillary  nerves.  In 
one  case  coming  under  his  care,  there  was  no  pulsation  in  the 
arteries,  and  insensibility  below  the  elbow  and  partially  so  above. 

Treatment. — The  shoulder  must  be  supported  by  the  same 
sling,  bandage  and  pad,  that  are  used  for  fracture  of  the  clavicle. 
It  is  managed  in  the  same  manner  as  this  fracture,  by  keeping  the 
elbow  well  raised,  a  pad  being  placed  in  the  axilla,  and  the  scap- 
ula thoroughly  steadied  until  reunion  has  been  effected.  It  is 
exceedingly  difficult  to  retain  these  broken  fragments  in  apposi- 
tion, and  stiffness  of  the  joint  is  liable  to  follow,  with  atrophy, 
and  paralysis  of  the  arm,  and  other  disagreeable  symptoms. 
Passive  motion  should  be  instituted  at  the  end  of  three  weeks, 
and  cautiously  kept  up.  Consolidation  may  be  expected  in  two 
months. 

If  the  parts  are  much  contused,  Jlrnicated  lotions  should  bo 
continuously  applied  until  the  soreness  has  passed  away ;  after 
this,  a  lotion  of  Symphytum  should  be  applied  to  the  part,  by 
means  of  a  compress,  saturated  with  the  remedy.  It  should  be 
administered  internally,  as  its  action  will  have  a  salutary  influence 
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in  assisting,  or  rather  stimulating  bony  reunion.  I  have  employ- 
ed this  remedy  for  fracture  of  other  bones,  when  the  reparative 
process  appeared  slow  and  uncertain,  with  the  most  satisfactory 
results,  and  believe,  in  the  fracture  of  all  bones,  indisposed  to 
ossific  reunion  from  various  causes,  that  this  remedy  possesses 
superior  efficacy. 

Fradlure  of  the  body  of  the  Scapula  rarely  occurs.  When 
produced,  however,  it  results  from  violence,  directly  applied, 
which  is  ordinarily  of  so  severe  a  character  as  to  occasion  serious 
contusion  or  laceration  of  the  soft  textures.  In  consequence  of 
the  nature  of  this  accident,  the  symptoms  are  liable  to  be 
greatly  obscured  by  the  rapid  supervention  of  swelling,  while 
it  is  also  to  be  observed  that  owing  to  the  peculiarity  of  the 
muscular  attachments  of  the  bone,  the  fracture  is  rarely  accom- 
panied by  displacement  of  the  fragments,  especially  if  traversing 
the  body,  below  or  above  the  spine,  or  through  either  of  the 
angles.  The  principal  reliance  is  to  be  placed  upon  digital 
examinations  in  this  case,  at  the  same  time  causing  the  scapula 
to  occupy  different  positions,  by  varying  the  movements  of  the 
arm.  Thus,  the  superior  angle  is  rendered  prominent,  by  carry- 
ing the  hand  of  the  affected  side  over  the  sound  shoulder,  while 
the  inferior  angle  is  made  to  project,  by  placing  the  forearm 
across  the  back,  having  the  elbow  well  elevated.  Efforts  should 
be  made  to  detect  crepitation,  by  grasping  one  portion  of  the 
scapula,  while  the  arm  is  moved  freely  in  various  directions. 

Treatment. — The  leading  indication  in  the  treatment  of  this 
accident,  is  to  steady  the  shoulder-blade,  by  the  use  of  two  large, 
narrow,  and  moderately  thick  compresses,  placed  along  its  axillary 
and  vertebral  borders,  and  confined  by  a  broad  roller,  carried 
around  the  upper  part  of  the  trunk  ;  or,  instead  of  this,  they  may 
be  secured  by  means  of  large  adhesive  strips.  The  arm  and 
forearm  are  then  fastened  to  the  anterior  part  of  the  chest,  aa 
in  fracture  of  the  clavicle. 

Inflammation  of  the  part  must  be  combatted  by  the  usual  reme- 
dies, and  if  fever  be  present,  Jlconiie  is  indispensable. 

After  inflammation  of  the  part  has  subsided,  Symphytum 
may  be  profitably  given,  two  or  three  times  a  day,  in  the  higher 
attenuations,  as  recommended  in  a  previous  article,  and  contin- 


>,T-  "-?4*- /-:-.: 


FRACTURES  OP  THE  HUMERUS.  399 

ually  applied  locally,  until  abundant   evidence  is  offered  of  its 
complete  union. 


SECTION  HI. 

FRACTURES  OF  THE  HUMERUS. 

Fractures  of  the  humerus  are  of  somewhat  frequent  occurrence, 
and  constitute  an  accident  demanding  the  closest  attention,  in  view 
of  the  importance  of  the  limb  implicated.  The  symptoms  at-- 
tending  the  injury  will  vary  according  to  the  seat  of  the  fracture, 
while  there  will  also  be  a  corresponding  change  in  the  line  of 
treatment  to  be  pursued.  Hence,  it  is  convenient  to  consider 
fractures  of  this  bone  as  occurring,  1.  Through  the  head  and 
anatomical  neck  ;  2.  Through  the  surgical  neck  ;  3.  Through  the 
shaft ;  and,  4.  Through  the  condyles. 

As  some  confusion  has  resulted  in  consequence  of  an  ambiguous 
use  of  terms,  it  is  proper  to  state  that  by  the  "head"  of  the 
humerus,  is  meant  the  smooth,  spherical  surface  received  into  the 
glenoid  cavity  of  the  scapula,  and  which  is  limited  below  by  the 
"anatomical  neck,"  the  latter  representing  the  narrow  line  cor- 
responding with  the  insertion  of  the  capsular  ligaments,  and 
separating  the  "head"  from  the  tuberosities. 

The  "surgical  neck"  is  the  portion  intervening  between  the 
lower  margin  of  the  tuberosities,  and  the  insertion  of  the  pecto- 
ralis-major  and  latissimus  dorsi  muscles. 

§  1.— FRACTURES  OF  THE  HEAD  AND  ANATOMICAL  NECK. 

Fractures  of  this  portion  of  the  bone  have  been  known  to 
result  from  direct  mechanical  violence,  as  falls  or  blows  received 
upon  the  shoulder.  The  accident  is  also  liable  to  be  produced  by 
the  penetration  of  balls,  a  compound  fracture  being  thus  occa- 
sioned, which  is  generally  of  so  severe  a  nature  as  to  break  the 
head  into  fragments,  and  ultimately  to  necessitate  its  removal. 

The  head  of  the  bone  in  this  injury,  is  subject  to  various  dis- 
placements, being  often  turned  upon  its  axis,  or  perhaps  com- 
pletely rotated  in  its  socket.  More  commonly,  however,  it  is 
found  to  be  firmly  impacted,  or  driven  into  the  cancellous  struc- 
ture of  the  inferior  fragment. 
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Symptoms. — The  symptoms  attending  this  form  of  fracture, 
are  not  usually  so  well  marked  as  to  render  the  diagnosis  clearly 
apparent  without  instituting  the  most  careful  examination. 

In  general,  however,  the  most  prominent  signs  consist  in 
deformity  of  the  shoulder  joint,  a  twisting  of  the  axis  of  the 
arm,  together  with  more  or  less  flattening  of  the  deltoid.  Efforts 
to  elicit  crepitation  should  be  made  by  placing  the  fingers  upon 
the  head  of  the  bone,  so  as  to  press  it  firmly  into  its  socket,  at 
the  same  time  effecting  rotation  of  the  arm.  Slight  shortening 
of  the  limb  results  frequently  in  consequence  of  impaction  of  the 
head  of  the  bone,  between  the  tuberosities  of  the  lower  fragment, 
while  the  functions  of  the  arm  are  more  or  less  impaired." 

Fractures  of  the  humerus  may  with  propriety  be  divided  into 
those  of  the  upper  articular  extremity,  the  shaft,  and  the  con- 
dyles. 

The  fractures  of  the  upper  extremity,  are  those  occurring  within 
and  those  occurring  without  the  capsule. 

Within  the  capsule ,  or  intra- capsular. — The  fractures 
within  the  capsule  are,  the  simple  fracture  of  the  anatomical 
neck,  and  impacted  fracture  of  this  portion  of  the  bone. 

Without  the  capsule ,  or  extra  capsular — are  fractures  of  the 
surgical  neck,  simple  and  impacted,  and  separation  of  the  great 
tubercle  from  the  head  of  the  bone. 

When  fracture  takes  place  within  the  capsule,  which  fortunately 
is  exceedingly  rare,  the  diagnosis  is  very  difficult,  the  impairment 
of  the  motions  of  the  joint,  crepitus,  loss  of  motion  of  the 
shoulder,  swelling,  pain,  more  or  less  deformity  about  the  shoul- 
der, and  an  irregularity  produced  by  the  upper  end  of  the  lower 
fragment,  with  more  or  less  shortening  of  the  arm,  are  almost 
the  only  symptoms  indicative  of  this  injury.  If  the  fracture  be 
entirely  intra-capsular,  bony  union  cannot  well  occur,  and  the 
detached  head  of  the  humerus  is  apt  to  become  carious  or  necrosed, 
requiring  an  operation  for  its  removal. 

In  impacted  fracture,  the  upper  fragment  penetrates  the  lower 
one,  producing  a  twisted  appearance  of  the  arm,  the  axis  of  the 
humerus  is  directed  slightly  inward,  toward  the  axilla.  The  head 
of  the  bone  can  be  felt  in  the  glenoid  cavity,  but  it  is  not  in  the 
axis  of  the  limb  ;  the  elbow  projects  slightly  from  the  side,  and 
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a  hollow  is  felt  under  the  acromion.  Crepitus  can  only  be  detected 
by  firmly  grasping  the  shoulder  and  rotating  the  elbow. 

Fracture,  without  the  capsule  or  extra- capsular. — In  these 
injuries  the  bone  is  broken  through  the  surgical  neck,  and  strictly 
involves  that  portion  of  the  bone  uncovered  by  the  capsular  liga- 
ment, or  that  portion  of  it  which  is  below  the  tubercles,  but 
above  the  insertion  of  the  pectoralis-major  and  latissimus  dorsi 
muscles.  This  accident  may  occur  in  children  as  well  as  in  adults; 
in  the  former  the  separation  taking  place  through  the  line  of 
junction  between  the  epiphysis  and  the  shaft  of  the  bone.  In 
this  fracture,  the  displacement  is  double,  the  head  of  the  bone 
and  upper  fragment  being  rotated  outward,  and  drawn  thither  by 
the  action  of  the  muscles  inserted  into  the  great  tuberosity,  while 
the  shaft  is  drawn  upward  and  inward,  under  the  coronoid  process 
by  the  muscles  passing  from  the  trunk  to  the  arm,  and  by  the 
flexors  of  the  limb. 

All  of  these  fractures,  except  the  intra-capsular,  usually  unite 
by  bone  although  it  would  appear  otherwise,  the  head  of  the 
humerus  being  deprived  of  all  vascular  connection  and  means  of 
support.  The  circulation  is  probably  kept  up  through  theuntorn 
ligamentous  bands  surrounding  and  attached  to  the  neck  of  the 
bone.  In  impacted  fracture,  bony  union  readily  takes  place. 
In  these  fractures,  the  patient  should  be  informed  that  some 
deformity  with  more  or  less  loss  of  motion,  will  most  probably 
ensue. 

In  aged  persons  the  head  of  the  bone  is  sometimes  not  only 
broken  off,  but  thrown  down  into  the  axilla,  where  it  forms  a  dis- 
tinct tumor,  which  may  readily  be  felt  by  the  fingers,  but  which 
does  not  obey  the  motions  of  the  arm.  The  absence,  of  a  rounded 
tumor  in  the  axilla,  and  the  impossibility  of  feeling  the  glenoid 
cavity,  are  the  distinguishing  features  of  luxation. 

Treatment. — The  management  of    these  fractures  is   to  be 
conducted  on  the  same  general  principles  that  are  laid  down  in 
the  treatment  of  those  occupying  the  surgical  neck  of  the  bone, 
to  which  the  student  is  referred  for  the  necessary  details. 
§  2.— FRACTURE  OF  THE  SURGICAL  NECK. 

Fracture  of  the  surgical  neck  of  the  humerus,  included  between 
the  lines  of  epiphysial  junction  and  the  insertion  of  the  latis- 
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simus  dorsi  muscle,  is    an  accident  o£  no  uncommon  occurrence, 
and  is  readily  distinguished  by  the  following 

Symptoms. — The  deformity  is  usually  considerable  and  char- 
acteristic ;  first,  there  is  a  marked  angular  displacement,  result- 
ing from  the  combined  action  of  the  pectoralis-major,  latissimus 
dorsi  and  teres-major  muscles  upon  the  inferior  fragment,  drawing 
it  toward  the  axilla  ;  while  the  superior  fragment  is  slightly  ele- 
vated under  the  coraco-acromial  ligament,  by  the  muscles  attached 
to  the  tuberosities  of  the  bone,  thus  producing  a  distinct  projection 
in  front  of  the  joint.     The  action  of  the  deltoid  and  flexors,  also 

Fig.  306. 


A  tront  view  op  Tint  Relation  op  the  Parts  concerned  in  a  Fracture  of  the 
Surgical  Neck  of  the  Humerus.—  1.  Deltoid  muscle.  2.  Pectoralis-major  dis- 
Bected  off  from  its  origin  and  turned  over  the  humerus  so  as  to  show  its  insertion. 
3,  Insertion  of  the  latissimus  dorsi  muscle.  4.  The  subscapular^  muscle.  5. 
The  supra-spinatus,  as  seen  behind  the  clavicle.     (After  Hiues.) 

serve  to  draw  the  upper  portion  of  the  lower  extremity  of  the 
humerus  upward  and  inward,  causing  the  elbow  to  project  some- 
what from  the  side.  The  condition  of  the  parts  is  well  represented 
in  Fig.  306. 

Second,  the  axis  of  the   limb  is  more  or  less  changed,  being* 
directed  in  front  of  the  natural  line. 
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Third,  shortening,  though  not  an  invariable  sign  of  this  injury, 
is  often  apparent,  being  due  to  the  contraction  of  the  deltoid, 
biceps  and  triceps  muscles. 

Crepitation  can  ordinarily  be  detected  by  simply  rotating  the 
arm,  or  by  elevating  the  bone  and  carrying  it  outward.  In 
addition,  the  patient  is  found  unable  to  exercise  the  functions  of 
the  arm  and  hand  ;  severe  pain  is  experienced  in  the  shoulder  or  at 
the  immediate  seat  of  the  fracture,  while  there  is  also  more  or 
less  contusion  and  ecchymosis  of  the  parts. 

Prognosis. — The  prognosis  is  usually  favorable,  but  the 
greatest  care  should  be  exercised  in  the  treatment  of  such  cases, 
in  order  to  prevent  deformity  of  the  shoulder. 

Treatment. — In  treating  fractures  of  this  nature  we  must 
employ  such  means  as  will  best  overcome  the  action  of  those 
muscles  which  tend  to  produce  the  deformity,  and  at  the  same 
time,  give  support  to  the  parts  when  placed  in  their  natural 
position.  The  dressings  which  have  proved  most  useful  in  my 
hands  have  been  the  splints,  shown  in  Fig.  307,  together  with  a 
pad  similar  in  shape  Fig.  307. 

and  size  to  that 
used  for  fracture  of 
the  clavicle.  This 
will  act,  both  as  an 
inside  splint,  and  as 
a  support  to  the 
upper  end  of  the 
lower  fragment.  Of 
the  four  splints  in 
Fig.  307,  one  should 
be  angular,  and  reach"  to  the  middle  of  the  humerus  on  the  inner 
aide,  so  as  to  keep  the  elbow  at  rest,  while  the  three  straight 
splints  should  be  of  sufficient  length  to  reach  from  the  upper  part 
of  the  shoulder  to  the  elbow,  but  not  so  long  as  to  interfere  with 
the  flexion  and  extension  of  the  forearm.  They  may  be  made  of 
wood,  pasteboard,  gutta  percha,  tin,  wire,  or  any  material,  so 
that  they  be  adapted  as  perfectly  as  possible  to  the  limb. 
Cloths  saturated  with  gum  arabic,  or  plaster  of  Paris,  moulded  to 
the  limb  and  permitted  to  harden,  have  been  highly  recommended. 
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The  splints  should  be  light,  of  such  a  shape  as  to  fit  the  convexity 
of  the  arm,  and  of  sufficient  strength  to  afford  firm  support  to 
the  broken  parts.  The  limb  should  be  bandaged  from  the 
fingers  up  to  prevent  oedema,  and  the  splints  4<  well  padded," 
carefully  applied,  and  secured  in  their  places  by  spiral  turns  of  the 
roller,  extension  and  counter-extension  being  kept  up  by  the  aid 
of  assistants.  If  the  lower  fragment  of  the  broken  bone  is 
drawn  inward  the  pad  is  placed  in  the  axilla  with  its  thick  end 
up.  If  the  upper  fragment  is  drawn  inward  its  position  is 
reversed.  If  there  is  but  little  deviation  of  the  fragments  the 
pad  may  be  omitted  and  its  place  filled  by  a  well-padded  splint. 
In  all  cases  the  parts  should  be  well  washed  with  soap  and  water 
before  the  splints  are  put  on,  and  whenever  they  are  removed, 
otherwise,  the  retained  perspiration  may  cause  an  intolerable  itch- 
ing and  tempt  the  patient  to  loosen  the  bandages  in  order  to 
scratch  the  parts.  The  arm  is  now  secured  to  the  side  of  the 
Fig,  308.  chest  by  a  few  cir- 

cular turns  of  the 
roller,  as  shown  in 
Fig.  308.  The  wrist 
is  supported  in  a 
sling,  the  elbow  left 
free,  that  by  its 
weight  it  may  pre- 
vent overlapping  of 
the  fragments  and 
prevent  shortening 
of  the  limb.  Care 
should  be  taken  to 
prevent  false  anchy- 
losis  of   the   elbow 

gical  Nkck  of  tttr  Humerus  as  applied  to  the  body.  The  :A:nt  n-.A  _„„-;_. 
dotted  lines  show  the  apparatus  inside  the  turns  of  the  Joint>  ana  paSSlVO 
roller  which  binds  the  arm  to  the  body.    A.  The  pad  in  f  •  ;««f;f„frt/Q 

the  axilla.    2,  3,  4.  The  splints  in  position,  as  previously    m  0  110  n    instituted 

NaTurejig,3°7-  Thc han^ is suPPorted by aslin«'  <After  about  the  end  of  the 
third  week.  Firm  union  may  be  usually  expected  in  about  five 
weeks. 

The  late  Prof.  E.  A.  Clark,  of  St.  Louis,  has  devised  the  fol- 
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Fig.  309. 
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lowing  ingenious  manner  of  treating  these  fractures,  which  he 
claims  to  be  superior  to  any  hitherto  known  method.  He  says 
"the  appliance  consists  merely  of  two  strips  of  adhesive  plaster 
about  three  inches  in  width,  applied  to  the  internal  and  external 
surface  of  the  arm  as  high  as  the  upper  part  of  the  middle  third 
of  the  humerus."     Fig.  309. 

'  'These  strips  are  bound  to  the 
arm  by  a  roller  bandage,  and  at 
their  lower  end,  beneath  the 
point  of  the  elbow,  are  attached 
to  a  cord,  to  which  a  sand-bag 
is  suspended,  weighing,  ordi- 
narily, from  three  to  four 
pounds.  This  sand-bag,  as 
represented  in  the  diagram,  is 
attached  close  to  the  point  of 
the  elbow  when  the  patient 
wishes  to  walk  about,  by  knot- 
ting the  cord  by  which  it  is 
suspended,  and  when  he  lies  in 
bed,  the  knot  in  the  cord  as 
seen  in  the  cut,  is  loosed,  and 
the  cord  carried  beneath  the 
bed-clothing  over  a  small  pully 
placed  at  the  foot  of  the  bed, 
and  in  this  way  an  equal  exten- 
sion is  constantly  kept  up, 
whether  the  patient  is  confined  to  his  bed  or  is  able  and  prefers 
to  walk  about." 

"When  using  this  apparatus  for  treating  these  fractures,  I  apply 
no  other  dressing,  and  entirely  ignore  the  compress  in  the  axilla 
as  useless,  if  not  positively  injurious,  when  the  upper  end  of  the 
lower  fragment  is  displaced  outwards.  The  constant  traction 
upon  the  muscles  soon  exhausts  their  tonicity,  so  that  they  allow 
the  fragments  to  fall  into  their  natural  position,  while  the  exten- 
sion being  constantly  in  the  line  of  the  axis  of  the  humerus,  it  is 
quite  impossible  that  any  displacement  should  continue,  either 
laterally  or  of  an  angular  character,  or  that  any  shortening  should 
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result.  I  have  treated  several  cases  of  fracture  of  the  head  of  the 
humerus  on  this  plan,  and  with  uniform  good  results.  The  first 
patient  on  whom  I  applied  the  dressing — and  which  illustrates 
sufficiently  the  progress  of  the  cases  treated  subsequently — was 
a  stout  muscular  man,  aged  thirty-three  years,  who  had  fallen 
some  twelve  feet  striking  the  point  of  the  shoulder  upon  the 
ground,  causing  considerable  contusion  of  the  soft  parts,  besides 
fracture  of  the  bone.  At  the  end  of  seven  weeks  the  dressing 
was  removed  and  the  union  in  the  fracture  found  to  be  firm, 
without  any  displacement  or  shortening,  and  in  ten  days  after, 
the  patient  was  discharged  from  the  hospital  with  perfect  use  of 
his  arm." 

Erichsen  uses  a  pad,  a  leather  shoulder-cap  and  a  sling,  while 
Hamilton  employs  a  simple  outside  splint  of  gutta  percha  with- 
out any  pad.  Welch's  shoulder  splint  has  also  been  recom- 
mended in  the  treatment  of  these  injuries. 

Treatment. — The  after-treatment  must  be  conducted  on  the 
same  general  principles  already  given,  deviations  occurring  only 
in  case  of  any  unpleasant  symptoms  that  may  arise,  which  will 
have  to  be  treated  accordingly. 

§  3.— FRACTURE  OF  THE  SHAFT. 

Fracture  of  the  shaft  of  the  humerus  may  result  in  consequence 
of  direct  violence,  from  falls  upon  the  palm  of  the  hand,  or  from 
muscular  contraction.  The  injury  is  comparatively  easy  of 
diagnosis  and  treatment,  and  proper  care  being  exercised,  gen- 
erally results  in  reparation  without  deformity  or  impairment  of 
function.  The  fracture  is  usually  oblique,  unless  occasioned  by 
muscular  action,  when  it  is  more  likely  to  be  transverse. 

Symptoms. — Deformity,  preternatural  mobility,  and  crepita- 
tion, the  three  characteristic  signs  of  fracture,  are  commonly  well 
defined  in  this  accident.  The  deformity^  however,  depends 
much  upon  the  precise  point  and  direction  of  the  fracture;  thus, 
if  the  separation  of  the  bone  occur  immediately  above  the  inser- 
tion of  the  deltoid,  the  lower  fragment  is  liable  to  be  drawn 
upward,  and  slightly  outward  by  the  action  of  this  muscle,  while 
the  superior  fragment  is  carried  somewhat  inward  by  the  pecto- 
ralis-major.     But,  if  the  fracture  occur  below  this  point,  which 
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is  more  common,  and  is  oblique,  there  is  considerable  displace- 
ment, the  conjoined  action  of  the  biceps,  brachialis  anticus,  in 
front,  and  the  triceps  on  the  posterior  aspect  of  the  arm,  serving 
to  draw  the  lower  fragment  upward,  over  the  superior  fragment, 
producing  a  shortening  of  the  limb,  varying  in  extent  from  a 
quarter  of  an  inch  to  an  inch  and  a  half. 

Mobility  at  the  seat  of  the  fracture  is  readily  detected  by 
grasping  the  limb,  both  above  and  below  this  point,  and  moving 
the  fragments  in  opposite  directions,  which  manoeuvre  also  will 
ordinarily  serve  to  elicit  distinct  crepitation.  In  addition,  there 
is  pain,  together  with  complete  loss  of  function,  the  patient  being 
obliged  to  support  the  limb  by  the  assistance  of  the  opposite 
hand. 

Prognosis. — The  prognosis  is  to  be  especially  guarded  in 
fractures  of  the  humerus,  owing  to  the  difficulty  so  often  experi- 
enced in  securing  bony  union  of  the  fragments,  while  a  greater  or 
less  degree  of  shortening  is  very  frequently  met  with.  Concern- 
ing this  point,  Malgaigne  remarks  that,  "when  there  is  great  obliq- 
uity with  overlapping,  Or  a  fracture  with  splintering,  or  a  multiple 
fracture,  a  certain  amount  of  deformity  is  inevitable,  and  the 
formation  of  callus  demands  one  or  two  weeks  more.  With  the 
inflammation  comes  also  the  danger  of  suppuration,  and  later, 
a  rigidity  of  the  articulations,  difficult  to  dissipate.  In  short, 
we  must  not  forget  that  of  all  fractures,  those  of  the  humerus  are 
mo6t  liable  to  fail  of:  consolidation, "  and  especially  so,  when  they 
occur  near  the  point  of  entrance  of  the  nutritious  artery  of  the 
bone. 

Treatment. — In  treating  fractures  of  the  shaft  of  the  humerus, 
four  splints  will  be  required.  An  angular  splint,  "  which  is  to 
be  applied  to  the  front  of  the  arm,"  of  sufficient  length  to  reach 
from  the  axilla  to  the  ends  of  the  fingers,  and  three  splints  of 
the  length  of  the  arm,  which  are  to  be  applied  respectively  to  the 
back  part,  the  outside  and  the  inside  of  the  arm.  These  should 
be  of  light  material,  and  moulded  to  fit  that  portion  of  the  arm 
to  which  they  are  to  be  applied.  These  splints  being  well  padded 
and  ready  for  use,  extension,  and  counter-extension  are  made  by 
assistants,  and  the  arm  carefully  bandaged  from  the  fingers  to 
the  axilla.  This  bandage  performs  the  double  office  of  preventing 
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oedema  and  controlling  the  action  of  the  muscles.  The  splints 
are  then  placed  in  position,  as  described  above  and  shown  in 
Fig.  310,  and  firmly  secured  in  their  places  with  the  roller  The 
forearm  is|then!carried  across  the  chest  and  supported  by  a  sling. 

Fig  310. 


A  TIJEW  OF  THE  DRESSING  APPLIED  TO  A  FRACTURE  OF  THE  SnAFT  OF  THE  HUMERUS . 

— 1.  The  flront  angular  splint.  It  should  be  represented  with  the  palm  of  the  hand 
turned  up  to  the  chin  of  the  patient.  2,  2.  The  splint  on  the  back  of  the  arm.  3,  3. 
That  on  the  outside.  4.  That  on  the  inside  of  the  arm,  the  position  of  the  arm  across 
the  chest  making  it  appear  to  be  placed  toward  its  inner  side,  but  this  is  the  seat 
of  the  angular  splint  which  keeps  the  elbow  at  rest.     (After  Nature.) 

The  angle  of  the  long  splint  should  be  changed  from  time  to  time, 
in  order  to  prevent  stiffening  of  the  elbow  joint,  which  is  liable 
to  ensue  if  the  joint  is  confined  too  long  in  one  position. 

§£4.— FRACTURE  OP  THE  CONDYLES. 

Fracture  of  either  one  or  both  of  the  condyles  of  the  humerus 
is  by  no  means  an^accident  of  uncommon  occurrence.  It  may 
result  from  a  fall  upon  the  point  of  the  elbow,  by  a  direct  blow, 
or  by  the  parts  being  crushed  between  two  opposing  surfaces. 
Not  unfrequently,  also,  the  injury  has  been  produced  in  conse- 
quence of  falls  upon  the  palm  of  the  hand,  the  limb  being  in  an 
extended  position. 

Fractures  of  this  character  generally  occur  in  children,  and 
constitute  serious  injury,  owing  to  the  danger  of  high  inflamma- 
tory action,  which  is  exceedingly  liable  to  extend  to  the  joint, 
occasioning  a  free  effusion  of  lymph,  and  subsequent  adhesions, 
thus  producing  more  or  less  complete  anchylosis  of  the  elbow. 
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Symptoms. — After  injury  in  this  joint,  the  parts  will  be 
found  hot,  swollen  and  oftentimes  discolored,  with  pain  increased 
by  motion,  the  patient  screaming  on  the  least  movement  of  the 
articulation. 

When  both  condyles  are  severed,  there  is  more  or  less  marked 
deformity,  the  radius  and  ulna  having  the  appearance  of  being 
dislocated  backward ;  a  depression  exists  in  front  of  the  joint ; 
the  forearm  is  somewhat  flexed,  while  the  motions  peculiar  to  the 
elbow  are  almost  completely  lost.  The  joint  also  presents  the 
appearance  of  being  increased  in  width. 

Another  important  diagnostic  sign  relative  to  this  deformity  is 
observed  by  flexing  the  arm  and  drawing  a  circular  line  from  one 
condyle  to  the  other,  when  the  prominence  of  the  olecranon  will 
be  found  to  fall  either  above  or  below  this  line,  whereas  in  a 
normal  condition  of  the  parts  these  three  points  correspond  with 
sach  other. 

Crepitation,  which  can  ordinarily  be  detected  by  simply  flexing 
and  extending  the  forearm,  or  by  effecting  rotation,  will  serve  to 
assist  the  diagnosis,  while  the  latter  maybe  still  further  confirmed 
by  the  application  of  extension  and  counter- extension,  when  the 
deformity  will  materially  if  not  completely  disappear,  but  return 
immediately  after  the  extending  force  is  discontinued. 

The  inner  condyle  is  sometimes  alone  the  seat  of  fracture, 
in  which  case  the  detached  portion  of  the  bone  forms  a  distinct 
tumor  on  the  posterior  aspect  of  the  elbow  ;  the  ulna  projects 
considerably  backward  when  the  forearm  is  extended,  while 
there  is  a  corresponding  advance  of  the  lower  extremity  of  the 
humerus.  The  deformity  thus  occasioned,  however,  disappears 
almost  completely  upon  flexing  the  elbow.  There  is  also  a  slight 
increase  in  the  width  of  the  joint,  while  crepitation  is  easily 
elicited  owing  to  the  mobility  of  the  fragment. 

Fracture  of  the  external  condyle  may  result  in  displacement 
of  the  detached  portion  backward,  forward,  or  outward,  while 
in  one  case  coming  under  my  observation  there  was  a  slight  dis- 
placement downward.  A  distinct  tumor  is  formed  by  the  abnor- 
mal situation  of  the  condyle  ;  crepitation  results  on  rotating  the 
forearm,  while  the  hand  occupies  a  supine  position,  the  elbow 
being  somewhat  flexed. 
27— vol.  n. 
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Prognosis  -The  prognosis  should  be  guarded,  as  in  a  large 
proportion  of  cases  a  more  or  less  complete  anchylosis  will  inev- 
itably result,  which  will,  however,  have  a  tendency  gradually  to 
diminish.  The  union  generally  occurs  by  the  interposition  of  a 
bony  callus,  although  frequently  it  is  accomplished  by  a  ligamen- 
tous deposit. 

Treatment.— The  indications  in  the  treatment  of  fracture  of 
the  condyles  is  to  overcome  the  action  of  the  triceps,  thus  pre- 
venting any  dislocation  of  the  bones  of  the  forearm,  and  to  keep 
the  arm  at  rest,  in  order  to  prevent  extensive  inflammation  of  the 
elbow  joint.     The  splint  most  frequently  used  is  the  angular  splint, 
to  be  applied  to  the  front  of  the  arm,  which,  by  means  of  a  hiDge, 
can  be  placed  at  any  angle  desired.     The  use  of  this  splint  not 
only  serves  by  pressure  at  the  elbow  to  prevent  dislocation  back- 
ward, but  prevents  ulceration  of  the  integuments  over  the  condyles, 
an  accident  very  common  when  the  side  splints  are  used.     The 
broken  fragments  having  been  returned  to  their  places,  by  the 
use  of  extension  and  counter-extension,  the  arm  is  bandaged  as 
in  fracture  of   the  shaft  of    the  bone ;  the  splint  well  padded, 
especially  at  the  elbow,  is  then  applied  and  retained  in  its  place 
by  the  use  of  the  roller.     Fractures  of  this  nature  require  to  be 
constantly  watched,  and  the  bandage  examined  from  day  to  day 
in  order  that  it  may  be  changed  if  too  tight  or  too  loose.     The 
after-treatment  of  this  injury  will  often  demand  gentle  passive 
motion  as  will  secure  the  flexion  and  extension  of  the  forearm,  as 
well  as  pronation  and  supination  of  the  hand.     To  this  end,  passive 
motion  should  be  commenced  after  the  fifteenth  day,  and  in  those 
cases  where  the  injury  is  not  so  severe,  at  the  tenth  or  twelfth  day. 
Compound  fracture  of  the  condyles  are  serious  injuries  and 
require  the  utmost  watchfulness  and  care  of  the  surgeon.     If  exten- 
sive laceration  of  the  soft  parts  accompany  the  fracture  it  will  not 
be  well  to  envelop  the  arm  in  splints.     It  should  be  simply  laid 
down  upon  a  hair  pillow  or  folded  counterpane  in  a  semi-flexed 
position  and  the  treatment  recommended  for  Lacerated  Wounds, 
vol.  1,  page  638,  employed,     Where  the  injury  is  not  so  severe,  a 
curved  splint,  or  one  of  pasteboard  or  guttapercha,  may  be  advan- 
tageously applied  to  the  arm  and  retained  in  position  by  a  few  turns 
of  the  spiral  roller.     If  the  soft  parts  should  be  extensively  torn, 
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and  contused,  the  bones  comminuted,  and  the  nerves  of  the  part 
lacerated,  with  injury  to  the  principal  artery  of  the  limb,  resection 
of  the  bones  of  the  joint  may  be  performed,  if  necessary  ;  or,  in 
the  event  of  inability  to  save  the  forearm,  amputation  will  be 
demanded. 

Compound  fractures  of  the  arm  rarely  give  rise  to  serious 
trouble  or  require  amputation  and  must  be  treated  on  the  general 
principles  already  recommended.  h\  all  these  fractures  Symphy- 
tum, as  already  stated,  affords  advantages  that  cannot  be  met  by 
any  other  known  remedy,  especially  after  the  worst  of  the  inflam- 
matory trouble  has  been  combatted  by  appropriate  remedies. 

SECTION  IV. 

FRACTURES  OF   THE   FOREARM. 
§  1.— FRACTURES  OF  BOTH  BONES  OF  THE  FOREARM. 

Fracture  of  the  radius  and  ulna,  may  occur  in  any  portion  of 
their  extent,  though  commonly  the  seat  of  injury  is  at  some  point 
below  their  superior  third.  The  reason  of  their  being  more  fre- 
quently broken  in  this  situation,  is  owing  principally  to  the  fact 
that  the  upper  part  of  the  forearm  is  well  protected  by  a  firm 
mass  of  muscular  tissue.  The  fracture-  is  generally  oblique,  and 
rarely  takes  place  at  the  same  point  in  each  bone,  especially  if 
the  accident  result  in  consequence  of  counter-stroke. 

The  most  common  cause  of  this  fracture,  is  a  fall  upon  the 
palm  of  the  hand,  the  limb  being-  in  an  extended  position.  The 
injury  is  also  produced  by  direct  blows',  or  by  catching  the  fore- 
arm in  a  wheel  or  in  machinery. 

Symptoms. — The  symptoms  are  so  well  marked  as  rarely  to 
admit  of  error  in  forming  a  diagnosis,  there  being  more  or  less 
displacement,  preternatural  mobility,  and  crepitation. 

The  lower  fragments  may  be  drawn  upward,  forward  or  back- 
ward, according  to  the  particular  direction  of  the  fracture,  while 
at  the  same  time,  the  extremities  of  the  bones  are  drawn  together 
by  the  action  of  the  pronator  quadratus.  Semi-flexion  of  the 
forearm,   severe  pain,   infiltration  of    blood  into   the    cellular 
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tissue,    and    loss  of   function,   also  accompany     this    form  of 
injury. 

Prognosis. — In  the  majority  of  cases,  the  prognosis  is  favor- 
able, consolidation  of  the  fragments  ordinarily  occurring  in  twenty- 
five  or  thirty  days.  The  principal  danger  to  be  guarded  against 
is  the  approximation  of  the  broken  extremities  of  the  bones  into 
the  interosseous  space,  which,  if  allowed  to  unite  in  this  position, 
will  more  or  less  completely  destroy  the  function  of  rotation. 
Cases  are  also  occasionally  met  with  in  which  union  of  one  or 
both  of  the  bones  is  indefinitely  delayed,  or  perhaps  never  accom- 
plished ;  while,  more  rarely,  apparently  simple  examples  occur 
which  result  in  complete  loss  of  limb. 

Treatment. — In  simple  fracture  of  the  forearm,  but  two 
splints  are  required,  one  for  the  front  and  one  for  the  back  of  the 
arm.  These  splints  should  be  a  little  wider  than  the  limb,  and 
long  enough  to  reach  from  the  condyles  to  the  extremities  of  the 
fingers,  and  be  well  padded  along  the  center  line,  corresponding 
with  the  interosseous  space  to  prevent  the  bones  from  impinging 
upon  that  space.     Fig.  312. 

Fig.  312. 


A  view  of  lUe  splints,  .etc., 'as.  applied  in  tbe  treatment  of  a  Fracture  of  oae  or  both 
bones  of  the  Forearm.     (After  Nature.) 

The  fracture  having  been  reduced  by  extension  and  counter- 
extension,  the  forearm  is  placed  in  a  position  midway  between 
pronation  and  supination,  the  thumb  pointing  directly  up- 
ward, and  the  splints  well  padded,  applied  and  secured 
in  their  place  by  the  use  of  the  roller.  The  arm  is 
then  to  be  supported  by  a  sling.  The  dressings  should  be 
changed  from  time  to  time,  and  every  precaution  taken  to  prevent 
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ehafing  of  the  skin.  No  bandage  should  be  employed  underneath 
the  splints  and  the  dressing  should  be  renewed  every  other  day  for 
a  fortnight.  A  perfect  cure  of  fracture  of  both  these  bones  is 
rarely  attained,  but  this  treatment  produces  as  good  results  as 
any  other,  and  is  exceedingly  simple  and  easy  of  application. 

§  2.— FRACTURE  OF  THE  SHAFT  OF  THE  RADIUS. 

Shaft. — The  radius  may  be  broken  without  being  complicated 
with  fracture  of  the  ulna,  and  is  the  most  common  injury  of  this 
class  to  which  the  forearm  is  subject.  Simultaneous  fracture  of 
both  bones  occurs  next  in  frequency,  while  fracture  of  the  ulna 
alone   is  a  comparatively  rare  accident. 

The  seat  of  fracture  of  the  radius  is  commonly  in  the  lower 
half  of  the  bone,  the  cause  being  generally  due  to  a  fall  upon  the 
palm  of  the  hand,  though  it  occasionally  results  from  direct 
violence. 

Symptoms. — The  symptoms  are  ordinarily  well  marked,  there 
being  more  or  less  angular  deformity,  with  a  tendency  on  the  part 
of  the  lower  fragments  to  approach  the  ulna  ;  together  with 
preternatural  mobility,  crepitation,  and  loss  of  function.  There 
is,  however,  no  shortening  of  the  limb  in  consequence  of  the 
situation  of  the  ulna.  The  displacement  of  the  upper  frag- 
ment is  occasioned  by  the  action  of  the  biceps  and  pronator  radii 
teres,  the  former  drawing *it  upward,  while  the  latter  carries  it 
inward,  causing  it,  also,  to  occupy  a  position  midway  between 
pronation  and  supination. 

The  lower  fragment  suffers  more  or  less  displacement  inwards, 
owing  to  the  contraction  of  the  pronator- quadratas,  the  latter 
muscle  producing,  at  the  same  time,  more  or  less  pronation.  The 
supinator-longus  has  a  tendency  also  to  increase  the  distortion  by 
elevating  the  inferior  extremity  of  the  bone,  thus  depressing  still 
more  the  upper  end  of  the  fragment. 

Treatment. — Fracture  of  the  shaft  of  the  radius  in  the  middle 
portion  of  its  extent,  requires  the  same  treatment  as  fracture  of 
both  bones  of  the  forearm.  The  objects  in  the  treatment,  are 
to  prevent  the  fractured  ends  of  the  bone  from  being  pressed 
inwards  towards  the  interosseous  space,  and  to  prevent  the  upper 
fragment  from  being  more  supinated  or  everted  than  the  lower. 
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To  effect  this,  one  splint  should  be  applied  to  the  anterior,  and 
one  to  the  posterior  aspect  of  the  forearm,  extending  from  the 
elbow  to  the  extremities  of  the  fingers,  the  hand  being  maintained 
in  a  state  midway  between  pronation  and  supination.  For  this 
purpose  the  lower  ends  of  the  splints  should  be  shaped  somewhat 
like  the  handle  of  a  pistol,  thus  affording  an  opportunity  of  press- 
ing the  hand  downward,  and  forcing  outward  the  lower  end  of  fche 
radius,  thereby  counteracting  the  tendency  of  the  pronator-quad- 
ratus  to  draw  it  against  the  radial  border  of  the  ulna.  Fig.  313. 

Fig.  313. 


Nelaton's  Splint  for  fracture  of  the  radius. 

With  attention  to  this  point,  the  surgeon  will  hadly  fail  to  effect 
a  perfect  cure. 

The  hand  should  be  kept  in  a  line  with  the  forearm,  and  th# 
thumb  be  directly  upwards.  The  cure  is  generally  completed  in 
a  month  or  six  weeks. 

Superior  Extremity. — Owing  to  the  protection  afforded  to  thie 
portion  of  the  bone  by  the  firm  mass  of  superincumbent  muscles, 
the  upper  extremity  of  the  radius  is  rarely  broken. 

The  symptoms  are  obscure.  There  is,  however,  a  more  or 
less  marked  deformity  immediately  below  the  elbow  joint,  the 
upper  end  of  the  lower  fragment  being  drawn  in  front  of  the  limb, 
by  the  biceps  flexor  muscle,  causing  a  flattening  of  the  muscular 
prominence  in  that  situation. 

The  functions  of  pronation  and  supination  are  completely  lost. 
To  render  the  diagnosis  certain,  the  best  plan  is  to  grasp  the 
head  of  the  radius  with  the  thumb  and  index  finger  of  one  hand 
and  to  rotate  the  forearm  with  the  other. 
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If  there  be  fracture,  its  existence  will  be  rendered  evident  by 
the  head  of  the  bone  refusing  to  obey  the  motions  of  the  inferior 
fragment.  By  adopting  this  manoeuvre,  it  will  hardly  be  possible 
to  mistake  the  nature  of  the  case,  unless  there  be  so  much  swell- 
ing as  to  prevent  the  bone  from  being  felt,  in  which  event  the 
examination  must  be  repeated  when  the  tumefaction  has  measur- 
ably subsided. 

Treatment. — In  the  treatment  of  fractures  of  the.  neck  of  the 
radius,  the  arm  is  placed  in  the  same  position,  midway  between 
pronation  and  supination,  the  same  dressing  being  applied  as  in 
fracture  of  both  bones  of  the  forearm,  care  being  taken  that  the 
splints  extend  as  high  up  as  possible,  in  order  to  form  adequate 
support  to  the  upper  fragment  of  the  bone.  If  there  exists  an 
uncontrollable  disposition  in  the  pronator- quadratus  to  draw  the 
lower  fragment  into  the  interosseous  space,  it  must  be  counter- 
acted by  the  use  of  a  compress,  as  heretofore  recommended  in  the 
treatment  of  fracture  of  both  bones  of  the  forearm. 

Lower  Extremity. — Fractures  of  the  inferior  extremity  of 
the  radius  present  a  great  diversity  as  regards  Bituatioo,  direction, 
and  extent ;  they  are,  however,  comprehended  under  two  varie- 
ties, one  of  which  implicates  the  radio-carpal  articulation,  the 
other  being  seated  immediately  above  this  joint.  The  former  is 
known  as  Barton's,  the  latter  as  Colles's  fracture,  each  receiv- 
ing its  name  from  the  writer  who-  first  accurately  described  it. 

Barton's  Fracture. — Two  distinct  fractures  occur  at  this 
extremity  of  the  radius,  one  transverse  extending  through  the 
joint  and  chipping  off  the  posterior  margin  of  the  articular  sur- 
face, extending  diagonally  upward  and  across  the  bone  until  it 
terminates  three  quarters  of  an  inch  above  the  joint ;  the 
oblique  extending  nearly  in  the  same  direction,  but  only  splitting 
off  the  portion  of  the  articulation  immediately  connected  with 
the  styloid  process,  both  of  which  are  included  in  this  variety  of 
fracture  known  as  Barton's. 

Concerning  the  symptoms  and  diagnosis  of  this  accident, 
Dr.  Henry  Smith  has  the  following:  uThe  patient  complains 
of  pain  in  the  wrist,  which  is  very  marked  in  its  character, 
though  often  regarded  as  due  to  a  sprain,  and,  upon  examination, 
a  fullness  is  observed   on  the   front   of   the  wrist,  looking   not 
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mnlike  a  swelling  of  the  bursa,  or  of  the  tendons,  while  on  the 
Fig.  314.  ,      back  of  the  hand  there  is 

but  little  deformity,  more 
or  less  lateral  displace- 
ment being  always  pres- 
ent, particularly  if  the 
styloid  process  of  the 
ulna   is   broken     in    the 

A  representation  of  the  deformity  caused  by    manner  described  by  Fig. 
Barton's  Fracture,  showing  its  resemblance  to  a  J        ° 

lateral  and  anterior  dislocation.     (From  Nature.)    314. 

Diagnosis. — If,  under  these  circumstances,  the  surgeon 
places  a  finger  upon  the  head  of  the  radius  and  pronates  and 
supinates  the  wrist,  the  patient  will  not  suffer  greatly,  and  the 
head  of  the  radius  will  be  observed  to  rotate  under  his  finger, 
because  the  attachments  of  the  carpal,  as  well  as  of  the  interos- 
seous ligaments,  prevent  such  a  separation  of  the  fragments  a& 
would  enable  the  lower  fragment  to  be  moved  independently  of 
the  wrist.  In  consequence  of  this  apparent  continuity  an  inex- 
perienced surgeon  is  liable  to  be  deceived  and  be  led  to  suppose 
that  no  fracture  existed.  But  if,  observing  the  facts  just  stated, 
he  puts  his  finger  upon  the  head  of  the  radius,  and  then,  seizing 
the  styloid  process  of  this  bone  and  its  carpal  articular  face 
with  the  finger  of  the  other  hand,  rotates  it  gently,  the  head  of 
the  bone  will  be  observed  to  remain  stationary,  while  the  frag- 
ment below  will  rotate,  and  create  such  violent  pain  that  the 
diagnosis  can  at  once  be  made." 

With  regard  to  the  diagnosis  of  this  injury  from  luxation  of 
the  radius  forwards,  a  few  words  may  be  said.  Barton's  frac- 
ture is  an  accident  of  comparatively  frequent  occurrence,  luxa- 
tion of  the  radius  rare,  though  the  two  may  co- exist  at  the  same 
tirse.  The  following  facts  will  aid  in  the  diagnosis  of  those 
doubtful  cases  which  are  occasionally  met  with: 

If  extension  and  counter- extension  be  employed  with  firm 
dorsal  pressure  above  the  line  of  the  carpus,  the  deformity  in  this 
fracture  will  disappear  just  as  that  of  a  luxation  might  be 
expected  to  do  ;  but  as  soon  as  these  forces  cease  to  act,  the- 
deformity  will  be  reproduced  in  the  fracture  by  the  action  of  the 
extensors  of  the  hand  and  fingers,  which  will  not  be  the  case  in 
simple  dislocations. 
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Besides  this,  the  force  sufficient  to  overcome  the  deformity  in 
Barton's  fracture  is  much  less  than  that  which  would  be  neces- 
sary to  overcome  the  deformity  consequent  upon  simple  disloca- 
tion. 

Colles's  Fradlure. — In  addition  to  Barton's  fracture,  contin- 
ues Smith,  "there  is  another  fracture  of  the  lower  part  of  the 
radius,  which  was  first  noticed  by  Colles,  of  Dublin,  in  the  year 
1814. 

He  described  it  as  occurring  at  a  point  about  an  inch  and  a 
half  above  the  wrist-joint ,  not  involving  the  articulation,  and 
therefore  differing  in  this  respect  from  that  of  Barton.  Colles's' 
fracture,  as  it  is  now  designated  by  European  writers,  produces 
a  deformity  which  approaches  in  character  that  of  Barton,  though 
not  precisely  similar.  In  both,  there  is  lateral  displacement,  this 
being  most  marked  in  Barton's  ;  but  in  Colles's  fracture,  the  full- 
ness on  the  front  of  the  wrist  is  not  so  marked  as  in  Barton's, 
while  that  upon  the  back  of  the  hand  is  much  more  so. 

A  fracture  producing  the  same  deformity  as  that  attributed  by 
Colles  to  the  fracture  which  bears  his  name,  has  been  more 
recently  described  by  Smith,  of  Dublin,  as  a  fracture  of  the 
radius  three  quarters  of  an  inch  above  the  articulating  surface, 
thus  also  differing  from  Barton's  fracture  in  not  invariably  enter- 
ing the  articulation  and  effecting  the  joint.  The  deformity  pro- 
duced upon  the  back  of  the  hand  is  quite  a  peculiar  one  and  has 
been  graphically  described  by  Velpeau  as  the  "fork-like"  defor- 
mity, in  consequence  of  its  general  resemblance  to  the  shape  of 
the  ordinary  silver  fork,  presented  by  the  back  of  the  wrist  and 
hand  in  these  cases — a  comparison  which,  however,  does  not 
apply  to  cases  of  Barton's  fracture. 

In  the  work  of  Smith,  in  Dublin,  "On  Certain  Fractures  as 
yet  not  Accurately  Described,"  several  cases  of  Colles's  fracture 
will  be  found  detailed  and  accompanied  by  drawings."*  He  says  : 
"I  cannot  but  think,  however,  that  such  a  fracture  that  is 
described  "by  Colles  and  Smith  is  much  more  rare  than  the  frac- 
ture involving  the  articulation,  and  known  in  the  United  States 

*  Treatise  on  Fracture  in  the  Vicinitj  of  Joints,  etc.,  by  R.  W.  Smith, 
of  Dublin,  p.  147. 
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as  that  of  Barton.  Yet  all  these  fractures  somewhat  resemble 
each  other,  and  may  be  confounded  :  thus,  all  are  fractures  of 
the  lower  part  of  the  radius  ;  all  create  deformity  about  the  wrist ; 
all  impair  the  motion  of  the  joint,  but  the  principal  difference  is 
to  be  found  in  the  fact  that  one  (Barton's)  passes  into  the  arti- 
culation, while  the  others  (Colles's  and  Smith's)  do  not ;  that  the 
pronator  quadratus  muscle  is  involved  in  the  injury  described  by 
Colles  and  Smith,  but  not  in  Barton's  fracture. 

Owing  to  the  proximity  of  the  wrist-joint,  all  these  injuries 
will  however,  if  not  well  reduced,  materially  impair  the  motions 
of  flexion  of  the  wrist,  as  well  as  pronation  and  supination  of 
the  hand.  Barton's  will  also  create  marked  lateral  deformity. 
Barton's  fracture  predisposes  to  a  subluxation  of  the  hand,  exter- 
nally and  laterally  ;  Colles's  to  one  of  the  carpus  anteriorly, 
Colles's  creates  the  curve  on  the  back  of  the  hand  that  Velpeau 
has  described  as  that  of  the  * 'silver- fork,"  and  both  cause  swel- 
ling of  the  anterior  carpal  bursa.  When  there  is  marked  lateral 
deviation,  the  fracture  will  probably  be  Barton's,  and  must  be 
remedied  by  counteracting  the  action  of  the  thumb  extensors. 

Diagnosis. — The  diagnosis  of  this  fracture,  and  of  course  its 
proper  treatment,  requires  close  attention  to  the  rules  and  explan- 
ations above  given.  Many  surgeons  doubtless,  like  myself, 
says  Smith,  have  been  "misled  by  ante-mortem  examinations,  and 
in  case  of  a  recent  fracture  reported  by  me,*  such  a  deceptive  sen- 
sation was  given  that  all  who  examined  the  patient's  arm  regarded 
the  fracture  as  that  described  by  Colles.  Tet  the  post-mortem 
examination  demonstrated  the  injury  to  be  that  described  by  Bar- 
ton. From  similar  deceptive  sensations,  Malgaigne  was  prob- 
ably misled  in  his  opinion  about  oblique  fractures  of  this  bone ; 
and  Hamilton,  of  New  York,  has  also  not  been  free  from  the  same 
error  of  diagnosis,  as  he  statesf  that  he  4has  not  recognized  this 
fracture  in  any  instance  which  has  come  under  his  observation, 
nor  has  he  been  able  to  find  a  cabinet  specimen  in  any  pathological 
collection,'  no  post-mortem  having  been  made  by  him  in  the 
accident.     Four  well-marked  examples  of  this  fracture  are,  how- 


*  Med.  and  Surg.  Reporter,  vol.  ii,  No.  1,  April,  1859J 
t  Treatise  on  Fractures,  p.  279,  1860. 
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ever,  in  my  cabinet,  with  several  others  in  the  museum  of  the 
New  York  City  Hospital,  and  show  clearly  the  character  of  the 
injury.  The  difficulty  of  the  diagnosis  deserves  therefore  to  be 
impressed  on  the  mind  of  every  practitioner  in  order  to  prevent 
deformity  and  an  impaired  usefulness  of  the  hand  of  the  suf- 
ferer. " 

Prognosis. — "With  such  evidence  of  the  liability  to  error  in 
sprains  of  the  wrist  and  this  fracture,  as  well  as  numerous 
instances  of  more  or  less  marked  deformity  liable  to  supervene, 
the  prognosis  of  the  fracture  should  be  guarded.  As  Mott,  of 
New  York,  has  stated,  'even  when  the  fracture  is  wel^cured,  an 
anterior  prominence  at  the  wrist  or  near  it,  will  sometimes 
result  ;'  while  owing  to  the  effusions  in  the  bursa,  thickening  of 
the  ligaments,  etc.,  a  more  or  less  impaired  condition  of  the 
wrist-joint  will  often  continue  for  many  months  under  the  best 
treatment  and  most  assiduous  attention.  In  my  experience,  suits 
for  malpractice  in  the  treatment  of  this  fracture  are  frequent, 
three  having  been  brought  to  my  notice  in  which  the  deformity 
complained  of  was  due,  in  two  to  a  defective  pronation  and 
supination,  and  in  the  third  to  false  anchylosis  and  thickening 
of  the  anterior  carpal  bursa.  When  early  recognized,  this  frac- 
ture may,  however,  be  cured  so  as  to  give  a  perfectly  useful  hand. 
If  unrecognized,  there  will  probably  be  impaired  pronation  and 
supination,  long-continued  pain  in  the  wrist,  loss  of  power  in 
seizing  objects  with  the  fingers,  and  in  a  scrofulous  patient  the 
development  of  disease  of  the.  carpal  bones  ;  and  the  danger  of 
this  result  should  be  remembered  in  forming  a  prognosis."* 

Treatment. — As  the  seat  of  Barton's  and  Colles's  fracture, 
as  thus  described,  continues  Smith,  "differs  and  the  deformity  also 
varies,  the  treatment  might  at  first  appear  to  be  necessarily 
different.  Yet  this  is  not  so.  In  both  injuries  perfect  rest  of 
the  carpal  articulation  is  necessary  ;  in  both,  the  equalization  of 
the  anterior  and  posterior  surfaces  of  both  the  upper  and  lower 
fragments  is  essential  to  prevent  deformity  ;  and  in  both  it  is 
necessary  to  guard  against  inflammation  of  the  carpal  articulation 
and  a  tendency  to  luxation.    With  some  little  modification  to  meet 

*  Smith's  Principles  and  Practice  of  Surgery,  p.  590,  el  acq. 
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a  lateral  or  posterior  deformity,  and  promptly  to  prevent  carpal 
arthritis,  Barton's  treatment,  hereafter  stated,  will  answer  for 
both  seats  of  fracture.  Notwithstanding  the  same  treatment 
may  be  advantageously  adopted  in  both  these  fractures,  I  have 
thought  best  to  present  first,  that  of  Hamilton  and  others,  whose 
extensive  practice  and  success  in  this  direction,  justly  entitles 
them  to  great  consideration,  and  secondly  to  give  the  views  and 
treatment  of  Dr.  Barton  in  respect  to  the  application  of  the  same 
dressing   to   both   of   these   injuries. 

Hamilton's  method, — Having  restored  the  fragment  to  its 
place  by  pressing  forcibly  upon  the  back  of  the  lower  fragment, 
the  force  being  applied  near  the  styloid  apophysis  of  the  radius, 
the  arm  is  to  be  flexed  upon  the  body  and  placed  in  a  position  of 
semi-pronation  ;  when  the  splints  are  to  be  applied  and  secured 
by  a  sufficient  number  of  turns  of  the  roller,  taking  especial  care 
not  to  include  the  thumb,  the  forcible  confinement  of  which  is 
always  painful  and   never  useful. 

The  practice  of  violent  extension  of  the  wrist  in  the  efforts  of 
reduction  when  no  overlapping  of  the  fragments  exist,  and  that, 
whether  the  extension  be  applied  in  a  straight  line  or  with  the 
hand  adducted,  cannot  be  too  severely  reprobated.  It  has  been 
shown  that  in  a  great  majority  of  cases,  no  indication  in  this 
direction  is  to  be  accomplished,  and  to  pull  violently  under  these 
circumstances  upon  the  wrist,  is  not  only  useless  but  hurtful.  It 
is  adding  to  the  fracture,  and  to  the  other  injuries  already  received, 
the  graver  pathological  lesion  of  a  stretching,  a  sprain  of  all  the 
ligaments  connected  with  the  joint.  To  this  violence,  added  to 
the  unequal  and  too  firm  pressure  of  the  splints,  are  in  a  great 
measure,  to  be  attributed  the  subsequent  inflammation  and  anchy- 
losis in  very  many  cases.  The  first  application  of  the  bandages 
ought  to  be  only  moderately  tight,  and  as  the  inflammation  and 
swelling  develop  in  these  structures  with  rapidity,  the  bandages 
should  be  attentively  watched  and  loosened  as  soon  as  they 
become  painful. 

It  must  be  borne  in  mind  that  to  prevent  and  control  inflanp- 
mation  in  this  fracture,  is  the  most  difficult  and  by  far  the  most 
important  object  to  be  accomplished,  while  to  retain  the  frag- 
ments in  place  when  once   reduced   is  comparatively  easy  and 
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unimportant.  During  the  first  seven  or  ten  days,  therefore,  these 
cases  demand  the  most  assiduous  attention,  and  it  is  much  better 
to  dispense  with  the  splint  entirely  than  to  retain  them  at  the  risk 
of  increasing  the  inflammatory  action.  No  doubt  very  many 
cases  would  come  to  a  successful  termination  without  splints,  if 
only  the  hand  and  arm  were  kept  perfectly  still  in  a  suitable 
position  until  bony  union  was  effected. 

Hamilton's  apparatus. — He  prepares  a  splint  from  a  wooden 
shingle,  cut  into  the  requisite  shape  and  length,  the  length  being 
obtained  by  measuring  from  the  front  of  the  elbow-joint,  when 
the  arm  is  flexed  to  a  right-angle  with  the  metacarpo-phalangeal 
articulations.  It  ought,  indeed,  to  fall  half  an  inch  short  of 
the  bend  of  the  elbow,  to  render  it  certain  that  it  shall  not  make 
uncomfortable  pressure  at  this  point ;  and  the  direction  to  meas- 
ure with  the  arm  flexed,  is  of  sufficient  importance  to  warrant 
repetition.      The    breadth    of    the  Fig.  315. 

splint  should  be  throughout  its  ex- 
tent just  equal  to  the  breadth  of 
the  forearm  in  its  widest  part  so 
that  there  shall  be  no  lateral  pressure  upon  the  bones.  Fig.  315. 
IE  the  splint  is  of  unequal  breadth,  the  roller  cannot  be  so 
neatly  applied,  and  it  is  more  likely  to  become  disarranged. 
Thus  constructed,  it  is  to  be  covered  with  a  sack  of  cotton 
cloth,  made  to  fit  tightly,  with  a  seam  along  its  back,  and 
afterwards  stuffed  with  cotton  batting  or  with  curled  hair.  These 
materials  may  be  pressed  in  and  easily  adjusted,  wherever  they 
are  most  needed  from  the  open  extremities  of  the  sack.  While 
preparing  the  splint,  it  must  be  occasionally  applied  to  the  arm 
until  it  fits  accurately  every  part  of  the  forearm  and  hand,  only 
that  the  stufling  must  be  rather  more  firm  a  little  above  the  lower 
end  of  the  upper  fragment.  The  open  ends  of  .the  sack  are 
then  to  be  neatly  stitched  over  the  ends  of  the  splints,  after 
which,  the  splint  may  be  laid  directly  upon  the  skin  without  any 
intermediate  compresses  or  rollers.  The  advantages  of  this  form 
of  splint  are  easily  comprehended.  They  consist  in  facility  and 
cheapness  of  construction,  accuracy  of  adaption,  neatness,  per- 
manency, and  fitness  to  the  ends  proposed.  Fig.  316.  The 
extemporaneous  splint  recommended  by  Dr.  Hays,  of  Philadel- 
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Fig.  316. 


phia,  is  very  similar,  but 
it  lacks*  the  neatness  and 
permanency  of  that  which 
I  have  just  described.  In 
all  cases  it  is  better  to 
employ  also,  at  least  dur- 
ing the  first  fortnight,  a 
straight  dorsal  splint  of 
the  same  breadth  as  the 
palmar  splint  and  of  suffi- 
cient length  to  reach  from 
the   elbow   to  the  middle 

Hamilton's  Apparatus.  Qf  ^   metacarpUS.      This 

should  be  covered  and  stuffed  in  the  same  manner  as  the  palmar 
splint,  except  that  there  must  be  more  thickness  and  firmness 
opposite  to  the  carpus  and  the  lower  end  of  the  lower  fragment. 
It  will  answer  the  indication  also  a  little  more  completely  if  at 
this  point  the  padding  is  thicker  on  the  radial  than  on  the  ulna 
side."* 

Barton's  Method.  The  dressing  recommended  by  Barton 
consists  of  two  compresses  about  three  inches  by  two  or  else  two 
and  a  half  square,  graduated  from  one  end,  and  two  splints  pre- 
pared as  in  fracture  of  both  bones  of  the  forearm,  together 
with  a  two  and  a  half  inch  roller.  One  of  these  compresses  is 
then  placed  on  the  front  of  the  wrist  with  the  thick  end  down- 
ward, a  little  above  the  articulating  end  of  the  radius,  the  other 
is  to  be  placed  on  the  back  of  the  wrist  with  its  thick  end  upward 
so  that  it  may  be  on  a  line  with  the  end  of  the  other  compress, 
so  that  one  may  begin  where  the  other  ends,  though  on  opposite 
sides  of  the  wrist.  These  are  then  fastened  in  their  places  by 
a  few  turns  of  the  roller  loosely  applied.  The  two  splints  are 
then  applied  as  in  fracture  of  both  bones  of  the  forearm  and 
confined  in  position  by  the  spiral  bandage  as  shown  in  Fig. 
317.  After  the  end  of  a  few  days  the  bandages  may  be 
tightened  from  time  to  time  and  slight  motion  made  at  the  joint, 
in  order  to  prevent  anchylosis.  In  four  weeks  and  a  half,  in 
favorable  cases,  the  splints  may  be  left  off,  but  the  arm  should  be 


*  Hamilton  on  Fractures  and  Dislocations,  p.  276. 
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bandaged    and  supported  FiS-  317- 

with  a  sling  for  a  couple 
of  weeks  longer  when  the 
patient  may  resume  the 
use  of  the  limb. 

The  splint  suggested 
first  by  Bond,  of  Phila- 
delphia, is  a  valuable  ad- 
dition ;  since  the  flexed 
position  is  always  more 
easy  for  the  fingers,  and 
in  case  of  anchylosis  this 
position  renders  the  whole 
hand  more  useful. 

Bond's  Method. 

a    light    board     of   proper  The  thick  end  of  each  compress  as  applied  to  the 

'        *  .     .    -  -         ...      splints 

(After 


A  view  or  Barton's  Dressing  for  Fracture 


Tp  OP  THE  LOWER  END  OF  THE    RADIUS,    AS    DESCRIBED 

in  the  text.— A.  The  graduated  compress.    1,  rt 
*  The  thick  end  of  each  compress  as  applied  I 
,1.1  r.  |.    .  ,  wrist,  and  represented  as  seen  through  the  splints 

thickness  for  a  splint,  cutaudbaudagei  whichretalntheminp08ition. 


a 


profile  of  the  forearm  Nature.) 
and  hand  of  the  patient,  extending  the  profile  from  the  elbow 
downward,  as  far  as  the  second  joint  of  the  fingers  when  these  are 
moderately  flexed,  the  lower  end  must  then  be  cut  off  at  an  angle  of 
fifteen  or  eighteen  degrees.  The  board  is  then  covered  with  sheet- 
ing. A  block  of  soft  wood  from  an  inch  to  an  inch  and  a  half  in 
thickness,  and  from  two  to  two  and  a  half  inches  wide,  and  carved 
and  rounded,  so  as  to  adapt  it  to  the  form  of  the  hand,  and  make  it 
easy  for  the  thumb,  is  then  fastened  to  the  lower  extremity  of  the 
splint,  so  that  the  remote  edge  of  it  shall  correspond  exactly 
with  the  lower  oblique  end  of  the  board.  Apiece  of  pasteboard, 
of  sufficient  width  to  extend  beyond  the  edges  of  the  board  about 
an  inch  is  now  fastened  to  the  whole  length  of  the  splint  save 
that  portion  which  is  covered  by  the  palm  block,  thus  forming  a 

Fig.  318. 


Bond's  Splint. 

sort  of  box   in  which   the  arm  is  to  be  placed.     See  Fig.  318. 
Two  compresses  will  usually  be  required  in  this,  as  in  Barton's 
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treatment.  The  compresses  haying  been  adjusted,  the  limb 
should  be  placed  in  the  splint,  and  the  roller  applied  commencing 
upon  the  lower  fragment  of  the  radius  and  carrying  it  down  oyer 
the  wrist,  metacarpus,  and  the  first  joints  of  the  fingers,  leaving 
the  thumb  free,  then  returning  to  the  upper  end  of  the  splint  and 
attaching  it  in  several  places  to  the  covering  of  the  splint.  If 
the  compresses  have  been  properly  adjusted,  it  is  not  necessary 
when  using  this  splint,  to  apply  the  roller  with  anything  like  the 
tension  usually  employed.  Should  the  fracture  occur  so  high  up 
that  there  is  danger  of  diminishing  the  interosseous  space  between 
the  bones  of  the  forearm,  it  will  be  necessary  to  use  a  dorsal 
splint.  This  should  be  of  such  a  width  as  to  effectually  prevent 
the  bandage  from  pressing  upon  the  fragments  in  such  a  manner 
as  to  lessen  the  interosseous  space,  and  it  should  be  of  sufficient 
length  to  reach  from  near  the  elbow  to  the  hand,  but  not  to  extend 
upon  the  metacarpus.  Should  stiffness  and  difficulty  of  prona- 
tion and  supination  remain  after  treatment,  passive  motion  should 
be  employed  daily,  and  the  local  circulation  stimulated  by  means 
of  medicated  lotions  of  Symphytum,  Hypericum,  gentle 
exercise,  the  cold  douche,  &c,  according  to  indications.  From 
five  to  seven  weeks  are  usually  necessary  for  the  treatment  of 
these  cases. 

§  3.— FRACTURES  OF  THE  ULNA. 

Owing  to  the- superior  strength  of  the  ulna  and  its  indirect 
connection  with  the  wrist,  fracture  of  this  bone  is  far  less  fre- 
quent than  that  of  the  radius.  It  is,  however,  liable  to  be  broken 
in  any  portion  of  its  extent,  the  direction  of  the  fracture  being 
generally  oblique. 

The  cause  of  the  accident  is  commonly  due  to  direct  violence, 
though  it  may  also  result  from  falls  upon  the  side  of  the  arm, 
or  from  counter  stroke,  while  one  case  is  reported  as  having 
occurred  in  consequence  of  muscular  action  in  wringing  clothes. 

The  seat  of  the  fracture  is  usually  situated  a  little  below  the 
center  of  the  shaft,  though  Hamilton  found  "in  an  analysis  of 
thirty- three  cases  that  the  shaft  was  broken  eleven  times  in  ita 
upper  third,  twelve  times  in  its  middle  third,  and  ten  times  in  iti 
lower  third." 
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Symptoms. — There  is  commonly  a  well- marked  depression 
on  the  inner  border  of  the  arm.  occasioned  by  the  action  of  the 
pronator  quadratus,  which  draws  the  lower  fragment  toward  the 
radius.  Crepitation  and  preternatural  mobility  are  evinced  by 
grasping  the  fragments  above  and  below  the  seat  of  fracture  and 
pressing  them  in  opposite  directions.  Frequently,  however,  the 
deformity  is  so  great  as  to  be  easily  detected  by  sight,  when  the 
diagnosis  is  apparent. 

Prognosis. — Provided  proper  care  be  exercised  in  conducting 
the  treatment,  the  prognosis  is  generally  favorable,  as  there  is 
no  shortening  of  the  limb  and  rarely  any  considerable* degree  of 
displacement.  There  is,  however,  a  tendency  on  the  part  of  the 
inferior  fragment  to  approach  the  radius  and  become  attached  to 
the  latter,  thus  materially  impairing  the  functions  of  the  arm. 

Treatment. — Fracture  of  the  shaft  of  the  ulna  at  its  middle 
or  lower  third,  requires  the  same  treatment  as  described  for  frac- 
ture of  both  bones  of  the  forearm.  During  treatment,  care 
should  be  exercised  that  the  upper  end  of  the  lower  fragment  does 
not  lapse  into  the  vicious  position  in  which  it  is  found  at  the 
time  of  the  accident,  pressing  against  the  radius.  To  prevent 
this,  the  hand  should  be  permanently  inclined  upward  and  toward 
the  radius,  which  can  be  accomplished  by  the  use  of  two  broad 
and  well-padded  splints,  a  little  sloping  from  behind  forward,  in 
a  direction  the  very  opposite  to  that  employed  in  the  manage- 
ment of  fracture  of  the  corresponding  end  of  the  radius.  By  the 
use  of  this  apparatus  the  action  of  the  inferior  pronator  muscle  is 
overcome,  and  the  lower  fragment  of  the  ulna  is  preserved  in  its 
natural  position  and  in  line  with  the  upper  portion  of  che  bone. 
While  extension  is  being  made  and  the  hand  firmly  supinated,  the 
fingers  of  the  surgeon  should  be  pressed  firmly,  and  in  spite  some- 
times of  the  complaints  of  the  patient,  between  the  radius  and  the 
ulna,  and-the  fragments  of  the  broken  ulna  fairly  pushed  away 
from  tthe  radius.  The  forearm  placed  in  a  position  midway 
between  pronation  and  supination  is  to  be  suspended  against  the 
front  of  the  chest.  It  should  be  borne  in  mind  that  in  slinging 
the  forearm  in  this  position,  the  handkerchief  should  not  press 
against  the  middle  of  the  ulnar  side  of  the  bone,  but  support  the 
limb  by  passing  under  the  hand  and  wrist.  The  head  of  the 
28 — vol.  n. 
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ulna  is  sometimes  broken  off,  either  separately,  or  along  with  the 
head  of  the  radius.  This  accident  is  readily  detected  by  mobiliiy 
of  the  part,  want  uf  action  in  the  joint,  severity  of  pain,  distor- 
tion and  crepitus. 

The  treatment  is  conducted  with  two  splints,  anterior  and 
posterior,  applied  with  a  compress  upon  each,  placed  directly  over 
the  seat  of  fracture. 

§  4.— FRACTURE  OF  THE  OLECRANON  PROCESS. 

Fracture  of  the  olecranon  process  of  the  ulna  may  be  produced 
by  falls  upon  the  elbow,  by  blows  inflicted  directly  upon  the  part, 
or  by  violent  contraction  of  the  triceps. 

It  may  be  broken  at  its  base,  at  its  summit,  or  through  the 
middle  of  its  extent,  the  latter  being  the  most  frequent  seat  of 
the  injury.  The  fracture  may  also  present  a  variety  of  forms, 
being  transverse  or  oblique,  single  or  multiple,  simple  or  com- 
plicated. The  amount  of  displacement,  however,  is  due  for  the 
most  part,  to  the  degree  of  violence  sustained,  rather  than  to  the 
seat  of  the  injury  or  its  variety,  as  the  fracture  'may  exist  with 
comparatively  little  laceration  of  the  ligaments,  capsule,  or  apon- 
eurosis of  the  triceps,  in  which  case  the  deformity  is  slight. 

Symptoms. — The  patient  at  once  loses  the  ability  to  effect 
perfect  extension  of  the  forearm  upon  the  humerus,  the  power  of 
flexion  however,  being  ordinarily  retained.  The  limb  is  held  in  a 
semi-flexed  position  owing  to  the  action  of  the  biceps  and  brachi- 
alis  anticus,  while  an  unnatural  prominence  exists  above  and 
behind  the  elbow  in  consequence  of  the  detached  fragments  being 
drawn  upwards  by  the  contraction  of  the.  triceps,  thus  producing 
a  more  or  less  marked  depression  between  the  fragments, 
the  interspace  between  them  varying  in  extent  according 
as  the  forearm  is  flexed  or  extended.  Crepitation  may 
be  elicited  by  bringing  the  fragments  into  apposition,  or 
by  simply  moving  the  process  laterally,  provided  there  be 
little  or  no  separation  of  the  bone,  as  when  the  fracture  is 
above  the  ligamentous  expansion  of  the  triceps.  The  accident  is 
generally  attended  by  a  considerable  degree  of  pain  and  swelling, 
the  latter  often  being  so  great  as  materially  to  obscure  the  diag- 
nosis.    In  general,  however,  the  true  nature  of  the  injury  is  ren- 
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•dered  apparent  by  the  loss  of  function,  the  prominence  produced 
•by  the  detached  process,  and  the  consequent  depression  existing 
between  the  extremities  of  the  broken  bone. 

Prognosis. — The  union  of  the  fragments  in  this  fracture  is 
generally  fibro-ligamentous,  the  intervening  structure  varying  in 
length  from  a  line  to  an  inch  or  more,  thus  interfering  with  the 
action  of  the  triceps  and  rendering  the  patient  unable  to  extend 
his  arm  completely  ;  and  even  in  the  most  favorable  cases,  the 
functions  of  the  limb  will  rarely  be  as  perfect  as  before  the 
occurrence  of  the  injury.  "  The  cause  of  this  kind  of  union  is 
three- fold  :  first,  the  want  of  proper  nourishment  of  the  upper 
•  fragment ;  secondly ,  the  difficulty  of  maintaining  accuracy  of 
apposition  ;  and,fa$#y,  the  accumulation  of  an  inordinate  deposit 
of  synovial  fluid — all,  but  especially  the  first,  interfering  with  the 
healing  process."  Provided,  however,  perfect  approximation  of 
the  fragments  can  be  preserved,  osseous  union  will  be  likely  to 
ensue. 

The  period  required  in  ordinary  cases,  for  reparation  varies 
from  six  weeks  to  two  months  ;  while  more  commonly,  many 
months  supervene  without  a  perfect  restoration  of  the  functions 
of  the  arm. 

Great  care  is  demanded  in  complicated  cases,  in  order  to  com- 
bat successfully  the  resulting  inflammation,  as  permanent  anchy- 
losis is  particularly  liable  to  ensue. 

Treatment. — The  treatment  of  this  fracture  consists  in  bring- 
ing the  fragments  in  apposition,  and  retaining  them  by  means  of 
appropriate  dressings,  in  obviating  the  tendency  to  inflammation 
and  anchylosis  of  the  elbow  joint.  Many  dressings  have  been 
recommended.  I  shall  only  mention  those  most  commonly  used, 
that  of  Dessault,  Sir  Astley  Cooper,  and  Boyer's. 

DessauWs  Dressing. — The  arm  being  placed  in  an  extended 
position,  the  surgeon  attempts,  by  manipulation,  to  bring  the 
parts  in  apposition  with  each  other,  care  being  taken  that  no  fold 
of  the  skin  is  pinched  between  the  fragments.  This  being  ac- 
complished the  ordinary  spiral  bandage  is  applied  from  the  wrist 
to  the  elbow.  The  joint  is  then  covered  by  figure-of-8 
turns  of  the  bandage  in  such  a  manner  as  to  hold  the  broken 
fragments  in  their  places.     The  bandage  is  then  entwined  up  the 
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arm  in  the  ordinary  manner  to  the  shoulder  in  order  to  counter- 
act the  tendency  of  contraction  of  the  muscles.  A  straight* 
splint,  well  padded,  and  of  sufficient  length  to  reach  from  the 
middle  of  the  arm  to  the  middle  of  the  forearm  is  then  applied 
to  the  inner  surface  of  the  limb  and  secured  in  its  place  by  the 
roller.     Fig.  319.     The  dressings  should  be  changed  occasionally, 

Fig.  319. 


A  view  of  the  front  surface  of  the  left  arm  with  the  dressing  applied  in  the  treat- 
ment of  fracture  of  the  olecranon,  showing  the  size  and  position  of  the  splint.  (After 
Nature.) 

Symphytum  lotions  being  continually  applied  to  the  parts.  Pass- 
ive motion  should  be  cautiously  made  about  the  twenty-first  day 
in  order  to  prevent  anchylosis  of  the  elbow  joint. 

Sir  Astley  Cooper  in  treating  fractures  of  this  nature  gives 
preference  to  the  following  treatment :  The  patient's  arm  being 
extended,  the  surgeon  brings  down  the  upper  fragment  until  it  i& 
brought  in  apposition  with  the  shaft  of  the  ulna ;  a  strip  of  linen 
is  then  applied  above  and  below  the  elbow  joint,  and  secured  in 
their  places  by  a  few  turns  of  the  roller.  These  strips  being 
now  brought  together  and  tied,  serve  to  bring  the  rollers  more 
closely  together  and  thus  retain  the  broken  fragments  in  direct 
apposition.  A  well-padded  splint,  similar  to  that  used  by  Des- 
sault  is  now  applied  to  the  front  of  the  arm  and  secured  by  a 
bandage. 

The  danger  to  be  avoided  in  dressings  of  this  kind  is  the  liga- 
tion of  the  limb  so  tightlyas  to  interrupt  the  circulation  and 
expose  the  parts  to  the  hazard  of  swelling,  ulceration,  and  it  may 
be  mortification.  Without  the  tight  application  of  the  roller 
this  dressing  will  be  of  little  value. 

These  dangers  may  be  avoided  by  the  process  given  below, 
which  has  received  the  sanction  of  Prof.  Hamilton,  and  which 
cannot  be  too  highly  recommended  in  this  fracture. 
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It  consists  of  a  splint  cut  from  a  thin  piece  of  board  or  a  firm 
wooden  shingle,  fitted  to  the  arm,  and  made  long  enough  to 
reach  from  near  the  wrist  joint  to  within  three  or  four  inches  of  the 
shoulder,  and  of  a  width  equal  to  the  widest  part  of  the  limb, 
which  should  be  uniform  throughout  its  entire  length  except  at  a 
point  corresponding  to  a  point  three  inches  or  thereabouts  below 
the  top  of  the  olecranon  process,  where  there  should  be  a  notch 
on  each  side,  or  a  slight  narrowing  of  the  splint.  One  surf  ace  of 
the  splint  is  now  to  be  thickly  padded  with  hair,  or  cotton  batting 
so  as  to  fit  all  of  the  inequalities  of  the  arm,  forearm  and  elbow, and 
the  whole  covered  neatly  with  a  piece  of  cotton  cloth  stitched  to- 
gether upon  the  back  of  the  spline.  Thus  prepared,  it  is  to  be 
laid  upon  the  palmar  surface  of  the  limb  and  a  roller  is  to  be  ap- 
plied, commencing  at  the  hand,  and  covering  the  splint  by  suc- 
cessive circular  turns  until  the  notch  is  reached,  from  which  point 
the  roller  is  made  to  pass  upwards  and  backwards  behind  the  ole- 
cranon process,  and  down  again  to  the  same  point  on  the  oppo- 
site side  of  the  splint.  After  making  a  second  oblique  turn 
above  the  olecranon  to  render  it  more  secure,  the  roller  may  de- 
scend gradually,  each  turn  being  less  oblique  and  passing  through 
the  same  notch  until  the  whole  of  the  back  part  of  the  elbow 
joint;  is  covered.  This  completes  the  adjustment  of  the  frag- 
ments, and  it  only  remains  for  the  roller  to  be  again  carried  up- 
wards by  circular  turns  until  the  whole  arm  is  covered  as  high  up 
as  the  top  of  the  splint,  as  is  seen  in  Fig.  320. 

Fiff.  320. 


Hamilton' 8  method. 

The  advantages  of  this  mode  of  dressing  are  obvious  ;  1st,  the 
broken  fragments  are  kept  in  apposition  as  perfectly  as  by  any 
other  bandage ;  and,  2d,  there  is  a  space  left  on  each  side  of  the 
splint  upon  which  no  pressure  is  made,  and  the  circulation  of  the 
limb  therefore  is  not  interfered  with. 
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Before  applying  the  dressings,  which  should  be  done  immedi- 
ately, the  limb  must  be  extended,  the  several  fragments  coapta- 
ted  and  a  compress  wet  with  Symphytum  or  Arnica  lotion 
placed  partly  above  and  partly  on  the  olecranon  to  keep  down 
inflammation  and  to  prevent  the  sliding  of  this  process  while  the 
dressings  are  being  adjusted.  Care  should  be  taken  that  a  fold 
of  the  skin  be  not  pinched  up  between  the  fragments.  If  the 
fracture  is  associated  with  severe  injury  of  the  soft  parts,  appro- 
priate medicated  lotions  with  the  other  means  hitherto  recom- 
mended for  overcoming  the  local  inflammation  must  be  employed. 
It  is  necessary,  therefore,  to  examine  the  bandages  daily,  and 
loosen  or  tighten  them  according  to  circumstances.  It  is  better 
to  cut  the  roller,  when  necessary,  with  a  pair  of  scissors,  than, 
to  unroll  it,  stitching  the  ends  together  again  as  tightly  as  desired. 
As  soon  as  inflammation  has  subsided,  the  dressings  should  be 
removed,  and  before  reapplying  them,  the  surgeon  firmly  sup- 
porting the  process,  should  gently  and  cautiously  flex  and  extend 
the  arm  two  or  three  times  daily.  This  practice  should  be  con- 
tinued gradually,  and  increased  from  day  to  day  until  a  change 
in  the  angle  of  the  arm  can  be  safely  made. 

The  late  Prof .  E.  A.  Clark,  of  St.  Louis,  who  favored  the 
treatment  of  semi-flexion  originated  the  following  apparatus, 
which  consists  of  a  band  of  ordinary  sole  leather,  three  inches  in 
width,  of  sufficient  length  to  encircle  the  arm,  lined  with  cloth  or 
chamois  and  well  padded,  to  one  end  of  which  is  attached  twa 
small  buckles  to  receive  two  corresponding  straps  on  the  other, 
by  which  it  is  fastened  around  the  arm  above  the  point  of  frac- 
ture moderately  tight,  so  that  extension  being  made  upon  it  from 
below,  the  fragment  will  be  drawn  into  its  proper  place.  Two 
buckles  or  staples  about  two  inches  in  length,  and  three-fourths 
of  an  inch  in  width,  and  placed  one  inch  apart,  are  firmly  and 
securely  fastened  upon  the  circular  band,  as  represented  in  Fig. 
321.  A  common  buckskin  glove  with  two  leather  straps  attached 
as  is  shown  in  the  figure,  is  placed  upon  the  hand  and  buckled 
into  the  staples  on  the  band.  By  buckling  these  straps  over  the 
bars  at  a  greater  or  less  distance  from  the  band  and  tightening 
them  as  required,  the  necessary  amount  of  leverage  is  obtained 
to  turn  the  lower  edge  of  the  band  in  upon  the  arm  and  push  the 
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Clark's  apparatus  applied, 

fractured  process  down  before  .it,  making  the  force  greater  or 
less  according  to  the  amount  of  tension  employed.  The  entire 
arm  and  forearm  including  the  straps  is  to  be  encircled  with  a 
roller  to  hold  the  anterior  splint  firmly  to  the  arm  and  to  prevent 
any  movement  of  the  elbow  joint,  which,  if  permitted,  would  be 
constantly  modifying  the  force  exerted  upon  the  fracture.  In  a 
number  of  cases  treated  by  this  method,  by  the  author,  a  uniformly 
satisfactory  result  was  given  in  each,  which  certainly  establishes 
this  apparatus  as  one  of  great  value  in  the  treatment  of  this  injury. 
No  passive  motion  of  the  joint  was  permitted  at  any  period  of  the 
treatment,  which  usually  lasted  from  twenty  to  twenty-five  days. 
The  apparatus  may  be  employed  in  vthe  fracture  of  either  ole- 
cranon, and  may  be  adapted  to  an  arm  of  any  size. 

§  5.— FRACTURE  OF  THE  CORONOID  PROCESS. 
This  is  an  accident  of  so  extremely  rare  occurrence  that  many 
of  the  most  worthy  surgical  authorities  express  doubts  relative  to 
the  reported  cases  being  true  examples  of  that  injury.  Thus, 
Prof.  Gross  remarks  that  he  has  never  met  with. the  accident  in 
the  living  subject,  and  is  not  aware  that  a  solitary  specimen  of  it 
exists  in  any  of  the  osteological  collections,  private  or  public,  in 
the  United  States.*  Hamilton,  of  New  York,  who  has  investi- 
gated the  subject  somewhat  extensively,  refers  to  nine  cases,  con- 
cerning which  he  writes  as  follows  :  IC  The  fact  that  so  few  cases 
have  been  reported,  and  that  most  of  tbem  are  far  from  hav- 
ing been  clearly  made,out,  remains  presumptive  evidence  that  the 
actual  cases  are  exceedingly  rare  ;    but  if  to  this  we  add  such 

*  System  of  Surgery,  vol.  i,  p.  992. 
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negative  evidence  as  is  furnished  by  actual  dissections,  and  by 
examinations  of  the  pathological  cabinets  of  the  world,  we  think 
the  testimony  almost  conclusive." 

After  giving  an  analysis  of  four  specimens, — the  only  ones 
known — he  continues:  "  We  are  therefore  left  as  before,  with 
no  evidence  that  the  coronoid  process  was  ever  broken  by  the 
action  of  a  muscle,  and  with  only  one  example  in  which  it  is 
probable  that  a  fracture  occurred  as  a  consequence  of  a  disloca- 
tion of  the  radius  and  ulna  backwards.  If  then  it  does  happen 
that  in  this  dislocation  it  is  pretty  often  found  difficult  or  impos- 
sible to  retain  the  bones  in  place  without  aid,  it  will  be  the  pare  of 
prudence  to  ascribe  this  troublesome  circumstance  to  some  more 
common  accident  than  a  fracture  of  the  coronoid  process  ;  per- 
haps to  a  fracture  of  some  portion  of  the  lower  end  of  the  hume- 
rus, or  to  a  disruption,  more  or  less  complete,  of  the  tendons  of 
the  biceps  and  branchialis  anticus,  together  with  the  ligaments 
which  surround  the  joint."* 

Symptoms. — Provided,  however,  the  accident  should  be  met 
with,  it  is  apparent  from  the  situation  and  function  of  the  sur- 
rounding structures  and  a  study  of  the  reputed  cases,  that  the 
following  group  of  symptoms  will  be  exhibited  :  The  detached 
fragment  will  be  drawn  upward  by  the  brachialis  anticus  on  a 
level  with  the  coronoid  depression  of  the  humerus,  where  it  will 
be  felt  as  a  movable  body,  especially  if  no  considerable  degree 
of  swelling  have  ensued  previous  to  the  examination.  Owing  to 
the  fact  of  the  ulna's  having  lost  the  support  of  this  process,  it 
readily  obeys  the  action  of  the  triceps,  thus  producing  a  more  or 
less  complete  dislocation  backward,  the  olecranon  forming  a  cor- 
responding projection  behind  the  elbow.  Flexion  of  the  limb  is 
also  impossible  by  the  unaided  power  of  the  patient. 

Prognosis. — In  cases  of  uncomplicated  fracture  of  this  pro- 
cess,  it  is  probable  that  a  cure  will  result  in  the  course  of  five  or 
six  weeks.  But  owing  to  the  size  and  imperfect  nourishment  of 
the  detached  portion,  together  with  its  proximity  to  the  joint, 
nothing  bub  a  fibro-ligamentous  union  will  be  likely  to  occur. 

Treatment. — The  broken  fragment  should  be  brought  into 


'  Treatise  on  Fractures  and  Dislocations,  p.  302  ct  seq. 
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position  and  confined  by  a  few  strips  of  adhesive  plaster  applied 
in  the  form  of  the  figure-of-8  bandage.  The  forearm  should  then 
be  bandaged  from  the  fingers  to  the  elbow,  and  the  arm  from  the 
shoulder  to  the  elbow,  thus  securing  complete  relaxation  of  the 
flexor  muscles.  The  forearm  and  arm  should  then  be  placed  in 
an  angular  tin  or  gutta  percha  case,  and  supported  by  a  sling  for 
the  first  eight  or  ten  day's,  and  kept  at  a  right  angle  with  the 
arm.  After  this  a  simple  sling  is  all  that  is  necessary,  since 
from  this  period  some  motion  must  be  given  to  the  joint  in  order 
to  prevent  stiffness  of  the  articulation.  Sir  Astley  Cooper  recom- 
mended motion  to  be  begun  after  the  third  week,  and  Velpeau 
after  the  fourth,  but  Hamilton  thinks  that  the  "future  mobility 
of  the  joint  is  vastly  more  important  than  the  question  of  a  bony 
or  ligamentous  union  between  the  fragments."  I  am  in  the  habit 
in  all  cases  of  dislocations  involving  the  large  articulations,  to 
begin  motion  of  the  joint  just  as  soon  as  the  acute  stage  of  inflam- 
mation has  passed  away  :  the  first  step  being,  of  course,  slow  and 
gradual,  and  increasing  from  day  to  day. 

During  treatment  care  should  be  exercised  to  prevent  the  radius 
and  ulna  from  slipping  backward  away  from  the  condyles  of  the 
humerus.  The  usual  medicated  lotions  should  be  applied  as  here- 
tofore directed. 

SECTION  IV. 

FRACTURES   OF   THE   HAND   AND    FINGERS. 
§  l.-FRACTURES  OF  THE  CARPUS. 

Fracture  of  the  carpal  bones  never  occurs  except  as  a  result  of 
direct  violence,  which  is  frequently  of  so  severe  a  character 
as  to  produce  complications  necessitating  immediate  amputation. 

The  diagnosis  of  the  accident  is  generally  rendered  easy  by 
the  presence  of  deformity,  loss  of  function,  and  crepitation. 

Reduction  of  the  displaced  fragments  may  be  accomplished 
ordinarily  by  simple  pressure  and  counter- pressure,  and  held  in 
position  by  means  of  two  splints,  reaching  from  the  middle  of  the 
forearm  to  the  extremity  of  the  fingers,  the   splint   upon  the 
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front  of  the  wrist  being  well  padded  opposite  the  palm  of  the 
hand.     The  forearm  should  then  be  placed  in  a  sling. 

In  the  more  severe  cases;  in  which  there  is  a  considerable 
degree  of  comminution  and  laceration  of  the  soft  structures, 
nothing  is  demanded  in  the  line  of  retentive  means,  except  that  a 
broad  well-padded  splint  be  placed  upon  the  front  of  the  forearm 
and  secured  by  light  turns  of  a  roller,  combatting  the  resulting 
inflammation  by  appropriate  medicated  dressings.  Provided  the 
patient  escape  amputation  in  these  cases,  he  will  not  be  likely  to 
recover  without  permanent  anchylosis  and  comparative  uselessness 
of  the  hand. 

§  2.— FRACTURES  OP  THE  METACARPUS. 

The  metacarpal  bones  may  be  broken  by  direct  violence,  or  by 
counter-stroke,  as  for  example,  in  striking  against  a  resisting 
body  with  the  clenched  hand.  The  aecident  is  liable  to  occur  in 
any  of  these  bones,  but  is  most  frequently  met  with  in  the  meta- 
carpal bones  of  the  thumb  and  those  of  the  ring  and  little  finger. 

The  symptoms  are  such  as  to  render  the  nature  of  the  injury 
apparent,  there  being  more  or  less  marked  deformity  on  the  pos- 
terior surface  of  the  hand,  in  consequence  of  the  outward  projec- 
tion of  the  anterior  fragment.  Crepitation  is  elicited  by  pressing 
the  extremity  of  the  fragments  together,  while  there  is  also  con- 
siderable swelling,  with  pain. 

Treatment. — Provided  the  fracture  occurs  in  the  metacarpal 
bone  of  the  thumb,  it  may  be  dressed  with  three  splints,  two  of 
which  should  extend  from  the  wrist  to  the  extremity  of  the  thumb, 
while  the  third,  placed  on  the  outside  of  the  bone,  should  be  only 
the  length  of  the  thumb.  They  are  to  beretained  by  the  ordinary 
spiral  bandage. 

If  the  fracture  occurs  in  any  of  the  other  metacarpal  bones,  the 
deformity  may  be  reduced  by  making  extension  upon  the  corres- 
ponding finger,  at  the  same  time  pressing  firmly  upon  the  dis- 
placed fragments.  A  felt  or  thick  pasteboard  splint  is  now  to  be 
accurately  moulded  to  the  palm  or  back  of  the  hand,  and  held  in 
position  by  a  few  turns  of  the  roller,  the  fingers  being  slightly 
flexed.  In  case  the  metacarpal  bone  of  the  index  or  little  finger 
is  broken,  care  is  to  be  taken  to  have  the  splints  sufficiently  *wide 
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to  prevent  the  roller  from  pressing  upon  the  sides  of  the  hand. 
A  ball  of  twine  grasped  within  the  hand  and  the  fingers  bound 
over  it  by  means  of  a  roller,  has  been  recommended  for  fractures 
of  the  metacarpal  bones.  For  fracture  of  the  lateral  metacarpal 
bones,  a  flat,  wooden  splint  may  be  used  as  a  support,  cut  to  fit 
the  hand  and  fingers. 

Place  the  forearm  in  a  sling, observing  the  necessary  precaution 
of  examining  the  parts  frequently.  Should  the  inflammatory 
action  run  high,  it  is  to  be  combatted  on  the  general  principles 
already  given.  Passive  motion  is  to  be  practiced  as  early  as  expe- 
dient in  order  to  prevent  anchylosis. 

In  compound  fractures  involving  these  bones,  every  effort 
should  be  made  to  save  the  part,  and  if  removal  becomes  necessary, 
it  should  be  done  to  as  limited  an  extent  as  possible. 

§  3.— FRACTURES  OF  THE  PHALANGES. 

In  consequence  of  the  slight  protection  afforded  by  the  muscles 
and  tendons,  the  fingers  are  particularly  liable,  when  fractured, 
to  be  attended  by  more  or  less  serious  complications.  Owing  to 
their  extreme  mobility,  however,  they  are  not  so  frequently  the 
seat  of  fracture  as  is  generally  supposed. 

The  symptoms  are  so  obvious  as  not  to  require  enumeration. 

Treatment. — Coaptation  of  the  fragments  having  been  effected 
by  pressure  and  counter-pressure,  retention  is  secured  by  means 
of  splints,  either  of  thin  pieces  of  wood  or  binders'  board,  long 
enough  to  extend  from  th&  middle  of  the  forearm  to  the  ends  of 
the  fingers,  the  hollow  ■  of  the  palm  being  well  padded,  and  the 
forearm  supported  in  a  sling.  In  the  treatment  of  all  fractures 
of  the  upper  extremity,* the  limb  (unless  bound  to  the  chest) 
should  be  supported  in  a  sling,  which  may,  within  reasonable 
limits,  be  lengthened  or  shortened  according  to  the  patient's  fancy 
or  preference. 

SECTION  V. 

FRACTURES     OF     THE     FEMUR. 

The  femur,  in  consequence  of  its  peculiar  formation,  structure, 
exposed  situation,  and  powerful  muscular  attachments,  is  exceed- 
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ingly  liable  to  various  forms  of  fracture  :  each  of  which  demands 
the  closest  attention,  owing  to  the  important  functions  performed 
by  this  bone  and  the  difficulty  experienced  in  preventing  def  ormity« 

It  may  be  broken  in  any  portion  of  its  extent,  while  each 
variety  gives  rise  to  a  special  deformity,  and  hence,  for  the  pur- 
pose of  convenience  of  study,  the  subject  will  be  considered  as, 
fractures  of  the  neck  of  the  femur,  both  within  and  without 
the  capsular  ligament;  of  the  great  trochanter;  of  the  shaft, 
and  of  the  condyles. 

Prof.  Bigelow  does  not  give  much  practical  significance  to  the; 
terms  intra  and  extra  capsular  fractures  on  account  of  the  varied 
attachment  of  the  capsule  in  different  persons,  and  the  utter 
impossibility  during  life  of  determining  precisely  whether  the  frac- 
ture is  inside  or  outside  of  the  capsular  ligament.  He  therefore 
divides  these  injuries  into  the  impacted  and  non-impacted  frac- 
tures. I  shall,  however,  retain  as  far  as  possible  the  old  classifi- 
cation in  my  description  of  these  accidents  as  being  more  familiar 
than  the  preceding  and  less  liable  to  confusion. 

0 

§  1.— FRACTURE  OF  THE  NECK  OF  THE  FEMUR  WITHIN 
THE  CAPSULE. 

(iNTRA-CAPSULAR.)       * 

This  accident  is  almost  peculiar  to  old  age,  and  occurs  more 
frequently  in  women  than  in  men,  and  is  owing  indirectly  to  the 
changes  in  the  structure,  shape  and  position  of  the  head  and  neck 
of  the  femur  with  advancing  years.  The  cancellous  structure  of 
these  parts  becomes  expanded,  the  cells  enlarged,loose  and  loaded 
with  fat.  The  neck  instead  of  being  oblique,  becomes  horizontal 
and  inserted  nearly  at  right  angles  with  the  shaft ;  besides  these 
there  is  that  brittleness  of  the  osseous  structure  peculiar  to  old 
age.  The  fracture  may  occur  within  or  without  the  capsular 
ligament  extending  in  an  oblique  direction,  or  inclining  more  or 
less  to  a  perpendicular  form  within  the  capsule  down  the  shaft  of 
the  bone.  The  capsule  may  remain  uninjured,  but  the  prolonga- 
tion of  it  which  invests  the  neck  of  the  bone,  is  usually  torn 
through.  As  the  violence  producing  this  fracture  is  generally 
slight,  and  the  vascularity  of  this  portion  of  the  bone  in  advanced 
age  inconsiderable,  it  follows  that  there  exists  but  little  extrava- 
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sation  of  blood  from  this  injury.  The  fragments  are  almost  always 
so  separated  that  the  fractured  surfaces  are  not  in  apposition ; 
the  upper  end  of  the  lower  fragment  is  drawn  above  and  to  the 
outer  side  of  the  head  of  the  bone,  and  at  the  same  time  is  twisted 
so  that  its  bent  surface  looks  forward.  The  head  remains  in  the 
acetabulum,  attached  by  the  ligamentum  teres,  and  sometimes 
preserving  a  connection  with  the  lower  fragment  through  the 
medium  of  some  untorn  portions  of  the  fibrous  membrane  invest- 
ing the  neck,  the  capsule  being  uninjured. 

Causes. — The  causes  of  this  variety  of  fracture  are  usually 
very  slight,  indeed  it  may  be  viewed  as  a  special  injury  of 
advanced  life,  being  seldom  met  with  under  fifty.  Sir  Astley 
Cooper  states  that  of  two  hundred  and  fifty-one  cases  of  intra- 
capsular fracture,  only  two  happened  in  persons  below  this  age. 
Mr.  Stanley,  of  London,  however,  reports  an  accident  of  this  kind 
which  happened  to  a  lady  of  eighteen  years  of:  age.  It  is  gener- 
ally the  result  of  some  trivial  accident,  as  a  fall  upon  the  great 
trochanter  ;  by  the  great  toe  catching  in  the  fold  of  the  carpet 
while  walking  ;  by  the  sudden  slipping  of  the  foot  off  the  edge  of 
the  sidewalk,  or  stepping  from  a  carriage ;  by  turning  awkwardly  in 
bed,  or  stepping  from  the  bed  upon  the  floor  in  a  manner  to  twist 
the  limb  more  than  usual. 

Symptoms. — The  symptoms  of  intra-capsular  fracture  are — 
1st,  shortening  of  the  thigh ;  2nd,  eversion  of  the  foot ;  3rd, 
preternatural  mobility ;  4th,  crepitus;  5th,  change  of  position  in 
the  trochanter-major ;  6th,  pain  at  the  site  of  injury ;  7th,  pecu- 
liarity of  the  patient's  body  in  the  erect  position. 

1st.  Shortening  of  the  Thigh. — The  shortening  in  cases  of 
fracture  within  the  capsule  seldom  exceeds,  in  the  first  instance, 
half  an  inch  to  an  inch,  but  from  the  subsequent  yielding  of  the 
capsule  of  the  joint  a  greater  separation  is  permitted  between  the 
fragments  which  may  amount  to  two,  or  two  and  a  half  inches. 
In  some  cases  this  shortening  takes  place  suddenly  during  an 
attempt  to  use  the  limb,  and  is  accounted  for  by  the  entire  giving 
way  of  the  cervical  ligament  which,  previous  to  this  time,  was  not 
completely  ruptured,  or,  it  may  be  owing  to  the  complete  separa- 
tion of  the  fragments  of  bone  that  were  previously  interlocked. 
At  other  times  it  is  gradual,  and  several  weeks  or  even  months 
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pass  away  before  the  limb  is  shortened  to  the  fullest  extent  spoken 
of :  and  this  variety  of  shortening  is  due  to  interstitial  absorption 
of  the  neck  of  the  femur.  The  time  at  which  shortening  occurs 
varies.  Sometimes  it  is  very  slight  at  the  first,  and  only  becomes 
decided  after  the  lapse  of  a  few  days,  and  may  be  gradual  or 
sudden  according  to  the  operation  of  the  causes  mentioned.  The 
constitutional  disturbance  in  old  people  suffering  from  this  injury 
is  often  considerable,  and  frequently  terminates  fatally  by  the 
supervention  of  congestive  pneumonia,  an  asthenic  state  of  the 
system,  or  sloughing  of  the  nates  from  long  confinement  in  bed 
during  treatment.  The  injury  may  be  justly  considered  as  dan- 
gerous and  not  infrequently  of  a  fatal  character. 

2nd.  E version  of  the  Foot,  is  an  almost  invariable  accom- 
paniment of  intracapsular  fracture,  and  is  more  marked  in  those 
cases  in  which  the  shortening  is  most  considerable.  This  ever- 
sion  has  been  attributed  by  some  authors  to  the  action  of  the 
rotatory  muscles,  and  others  to  the  "natural  attitude  into  which 
the  limb  falls  when  left  to  itself.'3  In  a  few  cases  of  this  variety 
of  fracture,  inversion  of  the  foot  has  been  noticed,  and  its  cause 
has  been  largely  discussed  and  variously  attributed ;  by  some  to 
the  cervical  ligament  not  having  been  torn  through  at  its  inner 
side  ;  by  others  to  paralysis  of  the  rotatory  muscles,  which  I  am 
most  inclined  to  accept. 

3rd.  Preternatural  mobility. — This  is  an  important  diag- 
nostic sign  of  intra- capsular  fracture,  except  in  those  cases  where 
impaction  of  the  fractured  ends  of  the  bone  has  occurred,  or  the 
ends  of  the  bones  are  held  in  apposition  by  interlocking  of  their 
roughened  fragments,  or,  from  incompleteness  of  the  solution  of 
continuity.  Its  extent  may  be  ascertained  by  taking  hold  of  the 
limb  and  rotating  it  upon  its  axis,  flexing  it  upon  the  pelvis,  car- 
rying it  behind  the  line  of  the  sound  limb,  or  inward  and  outward, 
which  movements  cannot  be  performed  where  there  is  dislocation 
of  the  head  of  the  femur.  The  limb  may  be  restored  to  its  natural 
length  by  extension  and  counter- extension,  but  shortens  again  as 
soon  as  these  forces  have  been  taken  off. 

4th.  Crepitation. — This  is  common  to  all  fractures — one  of 
the  most  important  diagnostic  accompaniments,  is  very  rarely 
absent  in  intra- capsular  fractures,  and  only  so  in  those  cases  where 
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impaction  of  the  fragments  occur,  or  where  the  ends  of  the  bony 
fragments  remain  more  or  less  in  apposition.  It  may  be  detected 
at  once  after  the  occurrence  of  the  fracture,  and  will  continue 
discoverable  until  consolidation  or  union  of  the  parts  takes  place. 
It  may  be  produced  at  will  by  rotation  of  the  limb  with  extension 
and  counter-extension,  the  ends  of  the  broken  bone  being  rubbed 
one  against  the  other. 

5th.  Change  of  position  in  the  trochanter 'major. — The 
change  of  position  of  the  great  trochanter  is  a  symptom  of 
importance  in  this  variety  of  fractnre.  This  bony  protuberance 
is  not  only  drawn  upward  toward  the  ilium,  but  is  brought  in 
close  contact  with  the  border  of  the  acetabulum,  and  consequently 
is  much  less  easily  seen  and  felt  than  in  the  natural  condition 
of  the  parts,  in  which  latter  it  is  usually  so  conspicuous.  The 
great  trochanter  will  be  found  to  turn,  as  it  were,  upon  a  pivot, 
or  to  move  in  a  segment  of  a  circle  of  less  diameter  than  natural^ 
6th.  Pain  at  the  site  of  injury. — Pain,  common  to  all  frac- 
tures, is  of  interest  in  this  injury  only  in  connection  with  other 
symptoms.  It  is  located  at  the  upper  and  inner  part  of  the  thigh, 
in  the  direction  of  the  trochanter- minor  and  is  greatly  increased 
whenever  attempts  are  made  to  rotate  the  limb,  to  bend  it  upon 
the  pelvis,  or  to  carry  it  inward  over  the  sound  one.  When  the 
patient  is  very  quiet,  the  suffering  is  generally  of  a  trifling 
character  with  the  limb  placed  in  a  relaxed  position.  If  the  bone 
has  sustained  a  severe  concussion  along  with  the  fracture,  the 
pain  is  very  intense  and  worse  at  night. 

7th.  Peculiarity  of  position. — In  the  standing  position,  the 
heel  of  the  fractured  limb  is  directed  toward  the  hollow  between 
the  ankle  and  tendo-achilles  of  the  sound  limb.  When  lying  down, 
the  foot  drops  outward  almost  horizontally,  inclining  nearly  to  a 
level,  and  in  contact  with  the  surface  of  the  couch  upon  which  the 
patient  is  lying. 

Differential  Diagnosis  between  fracture  and  luxation. — 
As  mistakes  may  occur  in  determining  between  fracture  of  the  neck 
of  the  femur  and  other  injuries  in  this  situation,  I  will  present  a 
table  of  differential  symptoms  as  a  guide  to  the  young  practitioner, 
thus  enabling  him  to  form  correct  conceptions  of  the  real  nature 
of  the  injury.     Sprains  and  dislocations  of  the  hip  joint  are  apt 
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to  be  confounded  with  fracture,  and  fracture  within  the  capsule 
may  be  mistaken  for  one  without  it. 

Sprains  and  contusions  of  the  hip,  causing  involuntary  obliquity 
of  the  pelvis,  with  apparent  shortening  of  the  limb  and  eversion 
of  the  knee  and  foot,  accompanied  with  great  pain  and  difficulty 
of  motion,  sometimes  so  closely  simulate  the  symptoms  of  intra- 
capsular fracture,  as  to  cause  great  doubt  and  uncertainty  in  the 
surgeon's  mind  as  to  the  real  nature  of  the  injury. 

In  fracture,  the  shortening  is  In  sprains  and  contusions,  the 
real,  and  can  only  be  overcome     shortening  is  apparent,  as  may 


by  extension  and  counter- exten- 


sion. 


In  fracture,  eversion  of  the 
foot  is  complete,  and  the  limb 
presents  the  appearance  char- 
acteristic of  total  loss  of  power, 
the  thigh  cannot  be  extended, 
flexed,  or  rotated. 

In  fracture,  the  power  of 
motion  is  absolutely  lost. 


be  proved  by  placing  the  iliac 
crests  on  the  same  level  and 
bringing  the  limbs  parallel  with 
each  other. 

In  sprains,  eversion,  if  it 
exists  at  all,  is  very  slight,  and 
can  be  rectified  by  the  patient's 
own  effort,  although  productive 
of  considerable  pain. 

In  sprains,  the  power  of  mo- 
tion is  diminished  but  not  lost. 


Differential  Diagnosis  between  Intra-  and  Extra-  Capsular 

Fracture. 


Intra-capsular  fracture  occurs 
nearly  always  in  old  persons,  and 
is  generally  produced  by  slight 
causes,  as  mis-steps,  &c. 

Intra-capsular  fracture  gen- 
erally occurs  in  persons  over 
fifty  years  of  age. 

Intra- capsular  fracture  occurs 
more  frequently  in  females. 

In  intra-capsular  fracture 
the  pain  and  swelling  is  incon- 
siderable and  when  it  cccurs 
deep-seated. 


is 


Extra- capsular  fracture,  re- 
quires a  greater  degree  of  force 
and  is  usually  the  result  of  a 
fall  upon  the  great  trochanter. 

Extra-capsular  fracture  more 
often  occurs  under  this  period 
of  life. 

Extra-capsular  fracture  more 
often  in  males. 

In  the  extra-capsular  fracture 
the  pain,  tenderness  and  swell- 
ing are  great,  but  superficial — 
pressure  around  and  upon  the 
great  trochanter  is  exceedingly 
painful. 
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In  intra-capsular  fracture, 
Measurement  at  first  shows  little 
if  any  shortening. 

In  intra-capsular  fracture, 
ihortening  greatly  increases 
with  time,  but  sometimes  takes 
place  suddenly  from  movement 
•f  the  limb  or  stepping  upon  it. 

Intra-capsular  fracture  has 
more  mobility  in  the  limb  than 
the  extra- capsular. 

Intra-capsular  fracture  has 
function  much  impaired  but  not 
wholly  abolished. 

In  intra-capsular  fracture  the 
trochanter-major  moves  upon  a 
longer  radius  of  a  circle,  as  upon 
a  pivot,  and  the  swelling  is  gen- 
erally unimportant. 

The  general  distinctive  features  between  dislocation  and  frac- 
tmre  of  the  head  and  neck  of  the  femur,  may  be  briefly  alluded  to 
in  this  connection  as  follows  : 

In  dislocation  the  limb  is  fixed,  while  in  fracture  its  mobility  is 
increased ;  in  dislocation  reduction  is  difficult,  in  fracture,  easy  ; 
when  reduced,  in  dislocation,  the  limb  preserves  its  natural  posi- 
tion, in  fracture  its  recurrence  is  immediate  upon  cessation  of 
extension  and  counter-extension.  The  absence  of  crepitation  in 
iislocation,  and  shortening  being  also  more  decided  than  in  frac- 
ture. The  position  of  the  head  of  the  bone,  which  rotates  with 
the  shaft  in  dislocation ;,  the  age  of  the  patient  at  the  time  of  the 
accident;  the  violence  of  the  injury  producing  dislocation,  as  com- 
pared with  the  slight  causes  effecting  fracture,  are  sufficient,  under 
•rdinary  circumstances,  to  determine  the  existence  of  the  one  or 
the  other  of  these  injuries. 

Treatment. — The  treatment  of  intra-capsular  fracture  depends 
almost  entirely  upon  the  constitutional  integrity  of  the  patient, 
and  the  views  entertained  by  the  surgeon  in   reference  to  the 
29 — vol.  n. 


In  extra-capsular  fracture, 
measurement  gives  the  shorten- 
ing from  the  first. 

In  extra-capsular  fracture, 
the  shortening  increases  but  lit- 
tle, if  at  all,  from  the  first,  and 
if  impaction  has  occurred  it  re- 
mains stationary,  but  is  always 
less  than  in  the  intra-capsular. 

Extra-capsular  fracture  has 
crepitus  more  distinct,  and  ring- 
ing than  the  intra-capsular. 

Extra-capsular  fracture  has 
the  loss  of  power  complete,  the 
limb  lying  as  if  paralyzed. 

The  extra-capsular  moves 
upon  a  shorter  radius  of  a  circle, 
and  the  swelling  denotes  that 
greater  violence  has  been  inflict- 
ed upon  the  parts. 
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mode  of  union.  In  some  cases  no  union  occuie,  the  head  of  the 
bone  remaining  in  the  acetabulum,  which  is  hollowed  into  a  hard^ 
smooth,  cup-shaped  cavity,  into  which  the  polished  and  rounded 
neok  is  received  and  plays  as  in  a  socket.  If  the  patient  is 
very  old  and  feeble,  Sir  Astley  Cooper  advises  not  to  sacrifice  the 
little  remnant  of  health  and  strength  left,  and  run  the  risk  of 
producing  bed  sores  and  the  accompanying  constitutional  distur-  ^ 
bances  that  ensue  from  this  state  in  the  hope  of  procuring  bony 
union;  under  these  circumstances,  lengthened  confinement  in 
bed  most  commonly  proves  fatal.  The  plan  he  suggests  is  to 
keep  the  patient  fti  bed  for  two  or  three  weeks,  until  the  limb  has 
become  less  painful,  the  knee  being  well  supported  upon  pillows 
or  the  limb  placed  in  a  suitable  splint.  After  this  time  a  leather 
splint  should  be  fitted  to  the  hip,  and  the  patient  be  permitted  to 
walk  about  on  crutches.  In  time,  a  tolerable  use  of  the  limb 
will  be  regained,  but  the  lameness  will  continue  during  the 
remainder  of  life. 

If,  on  the  other  hand,  the  patient  is  not  very  aged,  and  pos- 
sesses a  sound  constitution,  especially  when  there  is  little  sepa- 
ration of  the  fragments,  with  trifling  shortening  and  indistinct 
crepitus,  an  attempt  may  be  made  to  procure  osseous  union. 
This  may  be  effected  by  the  application  of  the  long  thigh  splint, 
or,  if  this  cannnot  be  borne,  by  the  double  inclined  plane,  with 
a  padded  belt  strapped  about  the  hips.  This  may  be  worn  for 
two  or  three  months,  when  a  leather  splint  may  be  substituted 
and  the  patient  put  on  crutches.  As  the  limb .  improves  in 
strength,  a  high  heel  shoe  must  be  worn,  and  a  cane  substituted 
for  the  crutches. 

The  treatment  recently  advocated  by  Dr.  EL  G.  Davis,*  in 
which  he  advises  permanent  extension  and  counter-extension  after 
partial  union  has  been  effected  seems  more  worthy  of  the  confi- 
dence of  the  profession,  than  the  let-alone  treatment  of  Sir  Ast- 
ley Cooper,  who  taught  that  there  is  no  osseous  union  in  this  vari- 
ety of  injury,  and  therefore  it  is  highly  improper  to  torture  the 
patient  with  long  confinement  in  bed,  and  the  application  of  the 
extending  apparatus.     Recent  observations,  however,  teach  us 

*  Conservative  or  Mechanical  Surgery. 
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that  these  fractures  do  sometimes  get  well  if  properly  treated,  with 
little  or  no  deformity,  especially  in  persons  of  sound  constitution 
and  bodily  vigor,  whose  systems  have  not  been  broken  down  by 
intemperance  or  excesses  of  any  kind,  and  who  can  bear  the 
requisite  confinement  necessary  in  such  injuries  to  establish  union. 
Dr.  Davis  recommends  as  soon  as  the  patient  reaches  his  home, 
that  adhesive  straps  be  applied,  and  extension  of  the  limb 
made  by  means  of  a  weight  of  sufficient  bulk  to  bring  the  limb 
down  to  its  full  length  in  a  few  hours.  For  the  first  few  hours, 
four  to  six  pounds,  and  then  gradually  increased  to  eight  or 
twelve  pounds  will  generally  suffice.  The  limb  requires  to  be 
watched  to  maintain  it  at  its  original  length  and  in  proper  posi- 
tion. The  extension  and  counter- extension  will  be  applied  on 
the  same  general  principles  laid  down  in  fractures  of  the  shaft  of 
the  femur,  to  be  spoken  of  hereafter. 

Ad  apparatus  highly  recommended  by  Prof.  Gross,  in  the  treat- 
ment of  intra- capsular  fracture  is  his  fracture  box,  as  show  in 
Fig.  322;    or  instead  of  this,  the  limb  may  be  placed  in  an  easy 

Fig.  322. 


position  over  a  double  inclined  plane^  and  maintained  in  the  ex- 
tended position  with  the  hope,  if  not  of  obtaining  bony  union, 
at  least  of  keeping  the  ends  of  the  fragments  in  apposition, 
thus  affording  them  an  opportunity  of  becoming  united  by  fibro- 
ligamentous  tissue. 

The  apparatus  so  highly  recommended  by  Dr.  Davis  in  the 
treatment  of  Goxalgia,  vol.  2,  p.  97,  has  effected  most  excellent 
results  in  many  cases,  and  should  only  be  applied  after  partial 
union  has  been  effected  by  the  treatment  recommended  by  Prof. 
Gross,  or  the  weight  and  extension  of  Prof.  Buck,  which  will  be 
referred  to  hereafter  while  treating  of  fractures  of  the  shaft  of 
the  femur.     The  splint  and  apparatus  of  D&vis  should  be  applied 
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Bpon  the  same  principles  laid  down  under  the  head  of  Coxalgiar 
and  the  patient  be  permitted  after  application  to  move  about  on 
crutches.  Whatever  plan  of  treatment  be  adopted,  its  effects 
should  be  carefully  watched  and  all  injurious  consequences 
avoided.  Symphytum  should  be  employed  internally  and  great 
benefit  will  accrue  to  the  patient  in  its  use.  The  diet  should  be 
liberal,  with  a  generous  allowance  of  meat — in  fact,  everything 
ihould  be  done  to  bring  about  as  perfect  a  state  of  health  as  is 


§  %.— FRACTURE  OP  THE  NECK  OF  THE  FEMUR  WITHOUT 
THE  CAPSULE. 

(extka-capbulae.) 

The  extra-capsular  fracture  is  situated  at  the  base  of  the 
neck  of  the  femur  and  may  be  of  two  kinds,  the  simple  and  the 
impacted.  In  both  cases  the  fracture  is  usually  found  to  be  at 
or  just  outside  the  insertion  of  the  capsule  of  the  joint.  The 
trochanters  are  usually  splintered  and  sometimes  entirely  de- 
tached. The  fracture  may  be  further  comminuted  by  the  pene- 
tration of  the  superior  piece  into  the  inferior.  This  fracture  is 
less  frequently  met  with  than  the  intra-capsular,  and  may  take 
place  at  any  period  of  life  ;  but  according  to  Brichsen,  is  most 
frequent  between  the  ages  of  thirty  and  forty,  while  Gross  says 
that  it  is  seldom  met  with  in  persons  under  fifty  years  of  ager 
and  is  most  frequent  after  the  sixtieth  year.  It  is  usually  caused 
by  the  application  of  direct  violence  to  the  hip,  still  some  cases 
occur  from  very  slight  causes,  owing,  no  doubt,  to  the  brittle- 
condition  of  the  bone  which  is  known  to  exist  among  the  aged. 

Symptoms. — The  symptoms  of  this  fracture  bear  a  marked 
resemblance  to  those  which  have  been  described  as  existing  in 
intra-capsular  fracture.  The  hip  will  be  found  much  swollen 
from  extravasation  of  blood  ;  crepitation  is  loud  and  distinct  and 
readily*perceived  upon  rotating  the  limb,  and  in  some  cases  the 
•eparate  fragments  may  be  felt.  The  limb  is  generally  everted, 
and  lies  in  any  position  in  which  it  may  be  placed,  the  patient 
having  lost  all  power  to  control  its  movements.  Eversion  is  not 
always  present ;  inversion  occurring  more  frequently  in  this  than 
in  intra-capsular  fracture.     The  shortening  which  is  always  pres- 
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«nt  usually  varies  from  half  an  inch  to  an  inch  and  a  half,  and 
in  severe  cases  where  the  lower  fragment  overlaps  the  upper,  it 
may  amount  to  two,  and  sometimes  even  four  inches  ;  unlike 
intra- capsular  fracture,  shortening  is  usually  as  great  immedi- 
ately after  the  injury  as  at  any  subsequent  period.  The  pain 
is  generally  very  severe,  and  increased  by  every  attempt  at  mo- 
tion. In  addition  to  the  above  there  will  usually  be  a  high 
degree  of  fever'which  often  lasts  a  number  of  days. 

Diagnosis. — The  principal  things  to  be  considered  in  forming 
a  diagnosis  are,  the  external  signs  of  injnry  ;  in  extra- capsular 
fracture  the  parts  are  usually  much  bruised  and  discolored,  "  the 
fracture  being  caused  by  direct  and  severe  injury,"  the  shorten- 
ing is  usually  slight  and  is  as  great  immediately  after  the  injury 
as  at  any  subsequent  time.  The  pain  is  generally  very  severe, 
and  greatly  aggravated  by  moving  the  limb.  The  loss  of  power  is 
complete  ;  crepitation  is  loud  and  distinct,  and  easily  perceived 
by  placing  the  hand  upon  the  seat  of  injury  while  rotating  the 
limb.  In  intra-capsular  fracture,  the  external  signs  of  injury  are 
slight,  "  the  fracture  being  caused  by  slight  and  indirect  injury." 
The  shortening  is  slight  at  first  but  gradually  increases.  The 
crepitation  is  indistinct  and  the  loss  of  power  is  incomplete.  The 
age  and  sex  of  the  patient  are  of  little  diagnostic  value.  Com- 
pare differential  diagnosis  of  intra-  and  extra- capsular  fracture, 
pages  440-41. 

Prognosis. — The  prognosis  should  be  guarded,  as  deformity, 
lameness,  and  sometimes  death  will  ensue  in  spite  of:  our  best  ef- 
forts. If  the  fracture  is  comminuted  the  most  judicious  manage- 
ment will  usually  fail  in  securing  a  good  result,  the  large,  bony 
callus  that  is  necessary  to  unite  the  fragments,  proving  a  serious 
impediment  to  the  motion  of  the  joint.  On  account  of  the  ex- 
tensive injury  inflicted  upon  the  soft  parts,  death  may  result  from 
pain,  irritation,  and  shock  to  the  system,  or  from  extensive 
suppuration  and  sloughing  of  the  parts.  There  is  also  con- 
siderable danger  from  the  supervention  of  erysipelas  or  pyemia 
— the  former  appearing  soon  after  the  occurrence  of  the  frac- 
ture and  the  latter  towards  the  end  of  the  first  week. 

Treatment. — The  indications  in  the  treatment  of  extracap- 
sular fracture  are  to  overcome  the  deformity,  restore  the  parts  U 
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their  natural  position  and  keep  them  at  rest.  The  means  gener- 
ally employed  to  cany  out  these  indications,  are  the  apparatus 
already  described  for  intra- capsular  fracture  as  Davis's  apparatus, 
the  common  double  inclined  plane,  or  the  apparatus  known  as> 

Fig.  322,  A. 


A  side  riew  of  Mclntyre's  Splint  as  formed  into  a  double  inclined  plane  by  the  action 
of  the  screw  beneath  the  knee. 

Mclntyre's  Splint,  Fig.  322,  A,  which  is  of  sheet-iron,  moulded 
to  fit  the  limb,  and  so  constructed  that  by  means  of  screws  it 
may  be  lengthened  or  shortened,  to  be  adjusted  nicely  to  the  limb, 
and  at  the  same  time  placed  at  any  angle  desired.  The  splint 
being  well  padded  the  limb  is  placed  upon  it ;  the  foot  firmly 
secured  to  the  foot-board.  The  leg  being  then  bound  to  the  splint 
by  means  of  a  single-headed  roller,  extension  is  made  from 
the  bend  of  the  knee,  counter-extension  being  kept  up  by  the 
weight  of  the  body.  The  whole  limb  is  then  secured  to  the  splint. 
,  This  splint  being  lighter  and  neater,  is  preferable  to  the  common 
double  inclined  plane  made  of  wood. 

Another  mode,  and  one  to  which  Prof.  Gross  and  others  give 
the  preference  in  treating  this  fracture,  is  by  means  of  the  long 
straight  splint  known  as  Liston's  splint.  It  consists  of  a  long 
splint,  reaching  from  the  axilla  to  about  six  inches  below  the  foot, 
a  circular  opening  being  made  opposite  the  external  malleolus. 
Two  openings  are  made  near  the  upper  extremity  to  receive  the 
perineal  bandage,  and  two  notches  cut  in  the  lower  extremity  to 
receive  the  roller  used  in  making  the  extension.  The  splint  be- 
ing well  padded,  is  now  applied  to  the  outer  side  of  the  limb  ;  a 
smooth  bandage  is  passed  around  the  perineum  and  secured  to 
the  splint  by  passing  the  ends  through  the  two  open  rings  in  its 
upper  extremity.  The  extension  is  now  made  by  passing  a  ban- 
dage or  roller  around  the  foot  and  through  the  notches  in  the 
lower  extremity  of  the  splint ;  counter- ex  tension  being  kept  up  by 
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means  of  the  perineal  bandage.  The  limb  is  now  secured  to  the 
splint  by  means  of  the  roller,  thus  bringing  the  parts  into  their 
natural  position  and  securing  perfect  rest.     See  Fig.  323. 

Fig,  323. 


A  view  of  Listen' a  Splint  as  applied  in  fracture  near  the  trochanter,  or  any  other  por- 
tion of  the  shaft  of  the  femur.     (After  Liston.) 

Prof.  E.  A.  Clark's  Suspension  Splint,— In  the  use  of 
this  splint,  and  its  adaptation  to  the  successful  treatment  of  frac- 
tures of  the  femur,  the  late  Prof.  Clark  says  : 

"  After  some  experience  in  the  use  of  a  splint,  combining  the 
principles  of  Prof  .Smith's  double  inclined  plane  and  the  method  of 
suspension  shown  in  connection  with  his  anterior  splint,  and  real- 
izing the  inconveniences  and  defects  above  referred  to,  I  devised 
an  improvement  in  the  method  of  suspension  and  extension  which 
entirely  obviates  these  disadvantages. 

This  apparatus,  as  represented  in  the  accompanying  cut,  Fig. 
323,  A,  needs  but  little  description  to  indicate  the  manner  "of  its 
application.  The  arch  and  pulleys  upon  which  the  limb  is  sus- 
pended are  exactly  the  same  as  those  of  my  splint  for  treating 
fracture  of  the  leg,  as  hereafter  described.  The  arch  should  be 
made  of  iron  bars  one-eighth  of  an  inch  in  thickness  and  half  an 
inch  in  width.  The  top  of  the  arch  (H)  should  stand  eighteen 
inches  from  the  surface  of  the  bed ;  the  width  o£  the  frame  at 
the  bottom  (L)  should  be  fifteen  inches,  and  its  length  (K), 
twenty- four  inches.  The  two  arches  are  braced  upon  each  other 
by  the  slender  bars  (F  F),  at  either  side,  and  the  rail  at  the  top 
upon  which  the  pulley  (P)  glides.  This  rail,  to  prevent  bending, 
-should  be  made  of  steel,  three-eighths  of  an  inch  in  width  and 
one-fourth  of  an  inch  in  thickness,  with  its  broad  diameter  placed 
in  the  vertical  position,  and  should  have  a  thumb-screw  at  one 
end,  so  that  it  may  be  withdrawn  to  apply  the  pulley.     It  will  be 
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observed  that  the  arch  at  the  proximal  end  is  cut  away  at  the  ia- 
ner  side,  immediately  below  where  it  joins  the  lateral  bar  (F), 
the  object  of  which  is,  to  allow  the  patient  to  use  the  other  limb 
more  freely.  The  frame  or  splint  upon  which  the  limb  is  mounted 
— like  that  of  Smith's  double  inclined  plane, — consists  of 
iron  rods  (A  A),  one- fourth  of  an  inch  in  thickness,  placed  par- 
allel on  both  sides  of  the  limb,  extending  its  whole  length  and 
transversely  across  below  the  foot.  The  limb  is  then  adjusted 
in  the  splint  by  placing  it  in  position  and  pinning  strips  of  band- 
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age  (NN)  four  or  five  inches  in  width  over  the  bars  on  either 
side,  constituting  the  floor  of  the  splint,  upon  which  the  limb  is 
allowed  to  rest  in  the  suspended  position,  instead  of  the  tin 
trough  on  the  thigh  part  of  Smith's  splint,  but  similar  to  the 
strips  pinned  across  the  leg  portion,  and  probably  first  used  by 
German  surgeons.  To  this  is  added,  however,  as  will  be  seen 
in  the  diagram  at  (R),  a  sheet  of  heavy  pasteboard  five  inches  in 
width,  extending  from  the  nates  to  the  knee,  upon  the  posterior 
surface  of  the  thigh,  thus  giving  a  more,  equable  support  to  the 
limb  at  the  point  oE  fracture.  These  bars,  upon  which  the  limb 
is  supported,  are  prevented  from  approaching  too  near  to  each 
other  or  to  the  limb,  by  the  wire  bow  (E),  holding  them  in  posi- 
tion at  their  upper  extremities. 

The  attachment  for  extension  is  by  means  of  adhesive  strips 
(M),  extending  from  near  the  knee  and  passing  around  the  foot- 
piece  (I),  to  which  is  attached  a  small  bracket  (B),  which  hooki 
over  the  lower  end  of  the  splint.  Then  the  limb  is  suspended  by 
the  four  hooks  (D  D),  which  are  attached  to  thimbles  that  slide 
back  and  forth  upon  the  bars,  and  are  fixed  at  the  desired  point 
by  means  of  thumb-screws  in  their  outer  sides.  The  limb  now 
being  suspended,  the  extension  is  made  by  means  of  the  cord 
(C),  attached  to  the  hook  in  the  pulley  at  (S),  which  passes  for- 
ward between  the  cords  playing  over  the  pulley  at  (0),  and  it 
carried  over  the  pulley  (G),  fixed  in  the  slender  post  at  the 
foot  of  the  bed,  and  then  attached  to  a  sand-bag  of  sufficient 
weight  to  make  the  necessary  amount  of  extension.  The  weight 
ordinarily  required  for  an  adult  is  from  ten  to  fifteen  pounds. 
With  the  limb  thus  adjusted  in  the  apparatus  the  axis  of  the  fe- 
mur may  be  changed  to  any  line  that  may  be  desired  by  sliding  the 
thimbles  nearest  the  foot  forward  or  back,  which  will  elevate  or 
depress  the  leg,  and  in  doing  so  will  produce  just  the  opposite 
effect  in  the  position  of  the  thigh.  Or  again,  the  same  can  be 
accomplished  by  sliding  the  thimbles  at  the  thigh  back  or  forward. 
Or,  the  axis  of  the  femur  may  be  still  more  conveniently  ad- 
justed by  sliding  the  pulley  (P),  back  or  forth  upon  the  suspen- 
sion rail.  The  pulley  being  drawn  toward  the  body,  will  have 
the  effect  of  elevating  the  thigh  and  depressing  the  foot,  and 
vice  versa.     Then  by  means  of  the  lateral  movement  afforded  by 
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the  pulleys  (S,  0),  the  patient  is  enabled  to  rotate  the  limb  suf- 
ficiently to  allow  him  to  lie  upon  his  side,  if  it  becomes  neces- 
sary, without  producing  any  displacement. 

The  only  counter- extension  required  with  this  dressing  is  the 
weight  of  the  body,  which  is  quite  sufficient  in  all  cases  ;  for 
even  though  the  patient  should  gradually  slip  down  in  bed,  the 
extension  is  constantly  the  same  until  his  foot,  reaches  the  post  ' 
at  the  foot  of  the  bed,  when,  without  any  assistance,  he  can  draw 
himself  up  in  bed  again,  the  whole  apparatus  connected  with  the 
limb  coming  back  with  the  pulley  (P)  upon  the  suspension  rail, 
when  the  body  is  drawn  upward.  While,  again,  by  .placing  the 
frame  at  such  a  distance  from  the  foot  of  the  bed  that  the  pa- 
tient's foot  cannot  reach  the  post  sustaining  the  pulley  (G),  it  is 
impossible  that  the  permanent  extension  shall  be  at  all  interrup- 
ted or  changed  by  any  movement  or  change  of  position  the 
patient  may  make. 

Thus  is  will  be  seen  that  the  patient  is  enabled  to  execute  many 
movements  of  which  the  sound  limb  is  capable,  without  in  any 
way  modifying  the  force  of  the  extension,  or  changing  the  axis  of 
the  femur.  Even  though  the  patient  desires  to  sit  up,  or  lie  upon 
his  side,  as  he  is  often  compelled  to  do  because  of  bed-sores,  or 
other  injuries  upon  his  back,  or  for  the  evacuation  of  his  bowels, 
the  position  of  the  fracture  is  not  in  the  least  affected  or  union 
retarded. 

It  has  been  urged,  and  may  be  thought  by  some,  as  an  objec- 
tion to  this  plan  of  treating  fractures  of  the  femur  by  suspension, 
that  the  great  degree  of  motion  allowed  to  the  limb,  will  admit 
of  too  much  mobility  in  the  fracture.  But  such  objections  are 
altogether  theoretical,  for  it  must  be  apparent,  as  experience  has 
proven,  that  with  any  ordinary  movement  of  the  limb,  the  motion 
will  take  place  where  there  is  the  least  resistance,  which  would  of 
course  be  at  the  joint,  and  not  at  the  point  of  fracture.  It  will 
readily  be  seen  that  as  the  weight  of  the  limb  is  supported  as 
much  upon  the  upper  as  upon  the  lower  fragment,  and  the  entire 
limb  carried  alike  in  every  movement,  the  whole  length  of  the 
thigh  being  supported  upon  the  sheet  of  pasteboard  on  the  floor 
of  the  splint,  it  is  impossible  for  any  motion  to  take  place  at  the 
point  of  fracture  without  direct  force  being  exerted  for  this  pur- 
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pose.  This  apparatus  is  also  peculiarly  adapted  to  compound 
fractures  of  the  femur,  as  the  limb,  not  being  encumbered  by 
bandages  or  splints,  is  always  exposed  to  view,  and  the  necessary 
dressings  can  be  conveniently  applied  without  at  all  interfering 
with  the  apposition  of  the  fragments  ;  and  the  strips  of  bandage 
beneath,  upon  which  the  limb  is  supported,  can  be  readily  removed 
when  they  become  soiled,  and  replaced  with  fresh  ones,  without 
in  the  least  disturbing  the  position  of  the  limb. 

I  hare  during  the  past  three  years,  treated  a  large  number  of 
fractures  with  this  apparatus,  with  better  results,  and  less  dis- 
comfort to  the  patient,  than  I  have  secured  from  any  other  ap- 
pliance. Of  these,  one  patient  was  a  delicate  female  sixty  years 
of  age,  with  an  extra- capsular  fracture  of  the  neck  of  the  femur, 
with  a  contusion  upon  her  back,  that  required  her  to  lie  upon  her 
side  most  of  the  time  during  the  ten  weeks  her  limb  was  kept 
suspended.  In  another  case — that  of  a  man  fifty-six  years  of 
age,  with  a  fracture  at  the  middle  third  of  the  femur,  which  from 
unnecessary  interference  was  prevented  from  uniting, — at  the  end 
of  fourteen  weeks  (now  eight  weeks  since),  I  performed  the  usual 
operation  for  ununited  fractures,  by  lacerating  the  fractured  sur- 
face with  a  gorget,  and  readjusted  the  limb  upon  the  apparatus 
as  before,  and  the  fracture  is  now  becoming  quite  firm  and  will 
soon  be  a  successful  cure,  without  any  deformity  or  shortening 
of  the  limb.  I  feel  confident  that  a  single  impartial  trial  of  this 
apparatus,  will  satisfy  any  one  as  to  its  practical  utility,  and  that 
no  other  apparatus  has  yet  been  devised,  so  fully  to  obviate  the 
many  inconveniences  attending  the  treatment  of  the  class  of 
injuries  for  which  this  is  especially  adapted. " 

The  treatment  of  extra-capsular  fracture  is  in  all  respects 
similar  to  that  which  is  necessary  in  fracture  of  the  shaft  of  the 
femur.  The  limb  should  be  placed  in  the  flexed  or  straight 
position,  and  be  kept  perfectly  at  rest  with  whatever  variety  of 
splint  answers  the  purpose  best,  and  be  maintained  in  such  posi- 
tion by  extension  and  counter- extension  until  partial  union  or  a 
cure  be  effected.  The  foot  should  incline  slightly  outward,  to 
favor  relaxation  of  the  rotator  muscles,  and  especial  care  should 
be  taken  to  prevent  angular  deformity,  or  the  fragments  over- 
lapping each  other,  by  well-adjusted  splints  moulded  to  the  exter- 
nal or  internal  aspect  of  the  thigh. 
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For  my  own  part,  I  have  of  late  years  preferred  Hodgen's  splint 
as  the  best  adapted  to  the  treatment  of  this  fracture,  as  well  ai 
all  other  fractures  of  the  shaft  of  the  femur,  and  believe  that  ia 
its  use,  as  good  results  will  be  attained  as  by  any  other  method. 

§  3.— IMPACTED  FRACTURE  OF  THE  NECK. 

This  fracture  has  especial  reference  to  those  cases  where  the 
upper  fragment  of  the  bone  is  driven  into  the  cancellous  structure 
of  the  lower  one,  and  remains  fixed  in  that  position.  According 
to  Prof.  Gross,  old  people  only  are  subject  to  it.  It  usually  hap- 
pens from  a  severe  blow  upon  the  hip,  the  body  being  crushed  by 
a  heavy  weight,  while  the  chest  is  inclined  forward,  the  knees  rest- 
ing on  a  solid  surface ;  or  it  may  occur  from  a  fall  upon  the  knee, 
the  body  at  the  same  time  being  impelled  in  the  opposite  direc- 
tion. The  line  of  fracture  is  generally  oblique  from  the  great  te 
the  small  trochanter,  and  frequently  both  are  included  in  the 
injury. 

Symptoms. — There  is  always  eversion  of  the  foot  though  not 
generally  so  great  as  in  the  fracture  without  impaction.  The 
thigh  is. shortened  from  a  few  lines  to  an  inch  or  more.  Crepi- 
tation is  absent.  The  patient  is  able  to  bear  his  weight  upon  the 
limb,  and  often  is  competent  to  walk  after  the  accident,  though 
with  much  suffering  ;  all  ordinary  attempts  to  restore  the  limb  te 
its  normal  length  by  extension  and  counter- extension  fail,  the 
fragments  retaining  their  unnatural  position.  There  is  usually 
intense  pain,  excessive  swelling,  and  discoloration  of  the  soft 
parts.  The  limb,  however,  can  be  extended,  adducted  or  abducted 
and  even  rotated  upon  its  axis.  Considerable  deformity  exists  ia 
the  region  of  the  great  trochanter. 

Prognosis. — The  prognosis  is  usually  favorable,  the  fragment* 
being  so  firmly  wedged  together  that  but  little  callus  is  required 
to  effect  their  consolidation.  Some  lameness  and  deformity  may 
remain  even  under  the  most»favorable  circumstances,  due  to  short- 
ening of  the  limb  and  incurvation  of  the  thigh  just  below  the  hip. 

Treatment. — Whenever  impaction  is  suspected  no  attempt* 
should  be  made  to  pull  the  ends  of  the  bones  asunder,  but  the 
limb  should  be  placed  in  an  easy  position  in  bed,  a  pillow  lying 
under  the  ham,  gentle  and  steady  pressure  made  in  the  directioa 
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of  the  great  trochanter  by  means  of  a  compress  and  bandage,  in 
order  to  correct  any  deformity  that  may  exist.  If  inflammation 
exists  it  should  be  combatted  by  the  remedies  heretofore  spoken 
of.  Symphytum  should  be  given  internally  and  employed 
externally,  and  other  agents  administered  as  required  by  the  con- 
ditions of  each  case. 

§  4.— FRACTURE  OF  THE  GREAT  TROCHANTER 

May  take  place  independently  or  in  connection  with  fracture  of 
the  neck  of  the  femur.  It  may  occur  at  any  period  of  life,  but 
is  more  frequent  after  middle  age,  and  is  usually  the  result  of 
direct  violence.  The  trochanter  is  sometimes  broken  into  a  num- 
ber of  fragments,  the  pieces  grating  under  the  fingers  like  frag- 
ments of  broken  china.  .  Still,  such  instances  are  rare. 

Symptoms. — There  is  usually  some  eversion  of  the  foot,  the 
limb  lying  in  a  helpless  condition,  the  patient  being  unable  to 
ohange  his  position.  There  is  great  difficulty  in  obtaining  crepi- 
tation on  account  of  the  separation  of  the  fragments.  There  is 
more  or  less  contusion  and  discoloration  -with  severe  pain  when- 
ever the  patient  attempts  to  sit  down,  a  position  which  he  is 
unable  to  assume. 

Prognosis. — Unless  the  bone  is  comminuted,  union  by  osseous 
matter  may  be  reasonably  expected  without  deformity  of  the  hip, 
or  impairment  of  the  functions  of  the  limb.  The  only  difficulty 
isually  experienced  is  in  keeping  the  broken  parts  in  apposition, 
to  effect  which  requires  the  utmost  vigilance  on  the  part  of  the 
lurgeon. 

Treatment. — The  principal  indication  is  to  maintain  the  limb 
in  a  state  of  perfect  rest.  This  is  best  accomplished  by  means  of 
two  long  splints,  the  foot,  at  the  same  time,  being  supported  in  a 
perpendicular  direction  with  a  slight  tendency  to  eversion,  as  is 
natural  in  such  a  position,  the  trochanter  is  then  drawn  into  its 
normal  position  and  confined  there  by  means  of  a  broad,  soft 
leather  belt  extending  around  the  pelvis.  The  belt  should  be 
furnished  with  a  hollow  pad  to  assist  in  embracing  the  prominence 
ef  the  hip.  The  apparatus  necessary  for  this  fracture  is  well 
shown  in  the  accompanying  Fig.  324. 
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Sir  Astley  Cooper's  mode  of  treating  fractures  of  the  tro  chanter-major. 

Compound  fractures  of  the  neck  of  the  femur  rarely  happen, 
except  from  the  use  of  firearms,  and  when  occurring,  require 
surgical  interference,  either  amputation  or  resection,  according  to 
the  extent  and  nature  of  the  injury.* 

§  5.— FRACTURE  OF  THE  SHAFT. 

Fracture  of  the  femur  is  of  common  occurrence,  and  may  hap- 
pen at  any  period  of  life,  but  is  most  frequently  found  among  the 
middle-aged.  It  is  usually  produced  by  mechanical  violence,  such 
as  a  blow,  or  fall  upon  the  part.  It  may  sometimes,  though  very 
rarely,  be  the  result  of  muscular  action*  They  are  generally 
oblique  (except  in  children,  when  they  are  commonly  transverse), 
and  occur  at  the  middle,  upper  and  lower  third  of  the  femur,  their 
relative  frequency  being  in  the  order  named. 

Symptoms. — The  symptoms  are  usually  well  marked,  and  con- 
sist of  shortening  of  the  limb  from  two  to  four  inches,  with  ever- 
sion  of  the  foot.  Crepitation  is  usually  distinct.  There  is  inabil- 
ity to  move  the  limb.  The  amount  of  deformity  varies  in  extent 
according  to  the  seat  of  the  injury.  There  is  considerable  swelling 
and  intense  pain  whenever  any  motion  of  the  limb  is  attempted, 
with  angular  deformity,  the  lower  fragment  being  drawn  to  the 
inner  side  of  the  upper  one  and  rotated  outward. 

Prognosis. — In  all  fractures  of  this  bone  we  should  be  very 
careful  how  we  promise  our  patients  a  perfect  cure,  for  experience 
teaches  us  ihat  such  a  thing  is  rarely  accomplished."  Even  in 
those  cases  which  are  treated  with  the  greatest  care  there  will 
usually  be  found  some  shortening  of  the  limb  ;  this  may  be  slight, 

*See  Gunshot  Wounds,  vol.  1,  p.  713. 
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from- half  to  three-quarters  of  an  inch  being  the  general  average. 
In  persons  under  fifteen  we  may  perhaps  be  more  successful  in 
obtaining  a  perfect  cure.  The  duration  of  treatment  usually 
varies  from  six  to  twelve  weeks,  according  to  the  age  of  the 
patient. 

Treatment. — In  treating  fractures  of  the  shaft  of  the  femur, 
various  plans  have  been  proposed  by  different  authors,  each  differ- 
ing in  detail,  but  all  agreeing  that  extension  and  counter- exten^ 
sion  is  the  safest  and  most  effectual  method.  Whether  the  limb 
shall  be  maintained  in  the  straight  or  in  the  semi-flexed  position, 
is  still  a  disputed  point :  a  large  proportion  of  American  practi- 
tioners preferring  the  former  plan,  while  many  European  surgeons 
as  tenaciously  hold  to  the  latter.  I  am  free  to  confess  that  while 
I  regard  the  straight  position  equally  as  beneficial  as  the  other,  I 
have  adopted  almost  uniformly  the  semi-flexed,  hence  my  obser- 
vations and  deductions  have  been  made  with  especial  reference  to 
this  position,  and  not  from  a  comparative  stand-point. 

Whatever  differences  may  present  themselves  in  the  nature  and 
character  of  the  apparatus  employed,  most  writers  are  agreed  as 
to  the  necessity  of  enforcing  the  following  regulations  : 

1st.  The  ends  of  the  broken  bones  are  to  be  steadily  maintained 
on  a  line  with  each  other. 

2nd.  Care  must  be  exercised  that  no  shortening  occurs. 

3rd.  The  limb  should  be  maintained  in  a  slightly  everted  con- 
dition, it  being  the  most  natural  position  when  the  body  is  dorsally 
recumbent. 

4th.  Sloughing  of  the  heel  must  be  prevented,  and  also  fretting 
and  galling  of  all  parts  exposed  to  the  action  of  bandages  or 
dressings. 

To  accomplish  these  purposes  various  plans  have  been  pro- 
posed, all  tending  to  produce  the  same  desirable  results,  viz : 
restoration  of  the  limb  to  a  position  as  nearly  as  possible  normal, 
and  to  prevent  any  and  all  injurious  consequences  that  are  prone 
to  occur  during  treatment. 

Mr.  Pott,  of  England,  advocated  the  plan  of  laying  the  patient 
on  the  affected  side,  the  thigh  at  right  angles  to  the  trunk  and 
the  knee  bent  in  asemi-flexed  position  and  supported  upon  smooth 
pillows  ;  with  a  many- tailed  bandage  and  two  broad  splints  applied 
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between  the  pelvis  and  knee.  Thif  plan  was  recommended  by 
this  distinguished  surgeon  upon  the  principle  that  the  position 
would  relax  the  different  sets  of  muscles  connected  with  the  broken 
bone  and  prevent  them  from  acting  injuriously  upon  its  fragments. 
The  disadvantages  of  the  mode,  however,  which  consists  in  the 
patient's  inability  to  remain  the  required  time  in  one  position,  and 
the  supervention  of  sloughing  of  the  prominent  points  pressed 
upon,  militate  against  its  success  in  a  practical  point  of  view. 

A  second  plan  of  treatment  consists  in  maintaining  the  limb  in 
position  by  the  double  inclined  plane,  and  it  cannot  be  denied,. 
says  Prof.  Gross,  "that  very  excellent  cures  are  occasionally 
effected  with  it."  It  is  more  frequently  employed  in  this  country 
than  formerly  in  simple  fractures  of  the  shaft,  and  is  recom- 
mended as  more  especially  adapted  to  fracture  at  the  upper  por- 
tion of  the  thigh  involving  the  neck  and  condyles,  where  there 
exists  a  constant  disposition,  to  displacement  of  the  lower  extrem- 
ity of  the  upper  fragment.  The  extension  by  this  process  is  made 
mainly  by  the  weight  of  the  leg  and  foot,  the  counter- extension 
being  kept  up  by  the  weight  of  the  body  and  "the  pressure  made 
by  the  instrument  against  the  tuberosity  of  the  ischium.  In  com- 
pound fractures ,  attended  with  severe  bruising  and  laceration 
of  the  soft  parts,  when  long  confinement  in  the  extended  position 
would  be  productive  of  great  pain  and  extreme  discomfort,  it  has 
been  advantageously  employed.  The  apparatus  most  frequently 
used  in  this  country  is  Mclntyre's  Splint,  or  double  inclined  plane, 
as  modified  by  Liston. 

The  third,  and  what  seems  to  the  author  to  be  the  most  fre- 
quently used  as  compared  with  other  methods  of  treatment,  is 
extension  in  the  straight  position.  Here,  as  in  extension  by  the 
double  inclined  plane,  numerous  contrivances  have  been  devised, 
all  possessing  more  or  less  merit,  and  all  having  in  different 
degrees  of  perfection  those  great  and  fundamental  principles 
which  are  necessary  in  order  to  be  the  better  adapted  to  meet  the 
requirements  for  which  they  were  invented.  In  this  as  in  all 
fractures,  the  more  simple  the  apparatus,  the  more  readily  it  is 
applied  and  the  more  efficient  it  becomes.  With  mechanical  skill, 
tact,  and  knowledge  of  the  anatomy  of  the  parts  concerned,  almost 
every  practitioner  will  be  enabled  to  adopt  the  requisite  means 
necessary  in  each  case  to  effect  a  successful  result. 
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Before  proceeding  to  reduce  a  fractured  thigh,  the  surgeon 
■hould  see  that  a  proper  bed  is  prepared  for  the  reception  of  the 
patient,  as  it  is  utterly  impossible  to  treat  fractures  of  the  femur 
without  a  suitable  bed.  The  requisites  for  such  a  bed  should  be  a 
hard  and  firm  mattress, upon  wide  cross  slats, and  an  arrangement  by 
which  the  patient  may  evacuate  the  bowels  without  being  compelled 
to  rise.  These  requisites  are  combined  in  the  ingenious  contrivances 
of  Drs.  Coates,  Hewson  and  Daniels,  and  in  large  cities  and 
among  the  wealthier  classes  may  be*  employed  with  great  advan- 
tage to  the  patient  and  satisfaction  to  the  medical  attendant. 

The  bed  being  prepared,  the-next  thing  is  to  determine  the  kind 
of  apparatus-to  be  employed  in: the  treatment  of  this  fracture. 

The  apparatus  most  commonly  used  in  this  country  is  that  of 
Dessault  asv improved  by  Dr.  Physick.  It  consists  of  the  long 
Bplint  previously -described  in  extracapsular  fracture  (Fig.  323), 
extending  from  below  the  sole  of  the  foot  to  the  axilla,  and  a 
short  one  extending  from  the  same  point  to  the  perineum.  These 
are  connected  below  by  a  transverse  bar  for  receiving  the  extend- 
ing bands.  The  patient  lying  upon  his  -back  upon  a  firm  bed,  the 
extension  and  counter- extension  straps  are  applied  as  before 
directed.  The  long  splint,  well  padded,  is  then  applied  to  the 
outer  side  of  the  limb.  The  counter-extending  straps  are  then 
passed  through  the  holes  in  the  upper  end  of  the  splint, .and  the 
extension  strips  secured  to  the  transverse  bar  below.  The  inner 
splint  well  padded  is  now  applied  to  the  inner  side  of  the  limb  and 
secured  by  three  strips  of  roller  passed  entirely  around  the  whole  ; 
extension  is  now  made  upon  the  limb  until  it  is  restored  to  its 
proper  length,  when  the  whole  is  firmly  secured.  A  hoop 
should  now  be  placed  over  the  toes  to  keep  off  the  weight  of  the 
bed-clothes.  If  there  is  still  some  shortening  of  the  limb,  further 
extension  should  ,be  made  in  two  or  three  days  and  the  bands 
tightened.  In  this  and  all  cases  wherever  any  change  is  made  in 
the  apparatus,  extension  and  counter-extension  must  be  carefully 
maintained  by  the  hands  of  assistants  until  the  splints  are  reapplied, 
and  all  motion  of  the  fragments  must  be  avoided. 

Hodge's  Splint. — A  valuable  addition  to  the  long  splint,  and 
which  is  an  improvement  upon  Dessault's,  has  been  suggested  and 
used  by  Dr.  Hodge,  of  Philadelphia.  It  consists  of  a  bar  of 
30 — vol.  n. 
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wrought  iron  attached  to  the  upper  and  outer  part  of  the  splint  by 
means  of  bolts  or  screws  and  bent  either  to  the  right  or  left 
according  to  the  side  for  which  it  is  required.  The  splint  should 
be  sufficiently  wide  to  allow  the  bar  to  pass  free  of  the  patient's 
arm  -and  shoulder.  Then  the  adhesive  strips  as  previously 
described,  are  attached  by  means  of  a  tape  to  the  hook  at  the  top 
of  the  bar,  as  shown  in  Fig.  325.    The  advantages  of  this  apparatus 

Fig.  325. 


a.  View  of  Hodge's  Splint,    b.  Counter-extending  bar  as  attached  to  long  splint. 

are  that  the  extension  and  counter- extension  are  made  in  a  straight 
line.  That  the  dressings  maintain  their  positions  much  better 
than  the  ordinary  ones,  and  the  patient  being  unable  to  rise  the 
fragment  are  less  liable  to  become  misplaced. 

The  fracture-box  of  Dr.  Gross,  having  been  used  by  him 
for  upwards  of  twenty  years,  possesses  many  advantages  and 
is  thus  described  by  the  author  :  The  box,  as  is  shown  in  Fig.  322 
page  443,  extends  from  the  tuberosity  of  the  ischium  to  a  level 
with  the  sole  of  the  foot  which  rests  against  the  vertical  piece 
provided  with  two  slit-like  holes  for  the  passage  of  the  extending 
bands.  The  posterior  surface  of  the  box  is  hollowed  out  for  the 
more  easy  accommodation  of  the  thigh  and  leg,  while  the  side 
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pieces  fastened  by  hinges  to  the  horizontal  one  project  so  as  to 
come  to  a  level  with  the  surface  of  the  limb  in  front.  To  the 
outside  of  the  box  is  secured  a  movable  splint,  about  two  inches 
in  width,  crutch-like  and  well  padded  above,  and  long  enough  to 
reach  to  the  axilla,  while  another  similarly  arranged,  is  attached 
to  the  inside,  being  intended  to  press  against  the  perineum.  The 
-whole  apparatus  is  made  as  light  as  possible,,  and  any  intervals 
that  may  exist  between  it  and  the  limb,  after  it  has  been  properly 
-adjusted,  may  be  filled  with  cotton  or  tow,  or  what  is  preferable, 
€specially  in  compound  fractures,  with  wheat  bran,  the  latter 
affording  not  only  an  agreeable  protection  to  the  broken  bone,  but 
absorbing  the  discharges  and  preventing  the  development  of  mag- 
gots so  liable  to  form  in  such  cases  in  hot  weather.  In  changing 
the  dressings  all  that  is  necessary  is  to  let  down  the  sides  of  the 
box,  the  extension  being  kept  up  by  an  assistant  having  hold  of 
the-  foot.  A  broad  leather  splint  extending  from  the  groin  to  the 
knee  should  be  accurately  moulded  to  the  parts  and  be  firmly 
secured  in  its  place  by  pieces  of  tape  encircling  the  box. 

Smith's  Splint. — The  anterior  wire  splint  of  Prof.  Nathan 
R.  Smith,  has  been  very  highly  recommended,  especially  in  gun- 
shot fractures  of  the  thigh  and  leg.  It  is  simply  a  frame  com- 
posed of  stout  wire  and  covered  with  cloth,  which  being  suspended 
above  the  limb  permits  it  to  be  suspended  in  turn  to  it  by  rollers 
passing  around  both  limb  and  splints  from  the  foot  to  the  groin, 
and  should  be  of  sufficient  length  to  reach  from  the  anterior  supe- 
rior spinous  process  of  the  ilium  to  a  little  beyond  the  toes.  The 
limb  is  then  suspended  by  means  of  hooks  and  cord  to  the  ceiling  or 
frame  above  the  bedstead.  The  upper  hook  should  be  attached 
over  the  seat  of  fracture  and  the  lower  one  a  little  above  the  mid- 
dle of  the  leg,  in  order  to  equalize  the  pressure  of  the  splint. 
This  apparatus  is  applicable  to  any  fracture  of  the  thigh  and 
leg,  and  has  the  advantage  of  being  at  the  same  time  light  and 
comfortable. 

Dr.  Swinburne?  s  method  of  treating  these  fractures  has  at 
least  the  merit  of  simplicity,  and  consists  simply  of  extension  and 
counter-extension,  with  or  without  splints,  the  perineal  and  cru- 
ral bands  being  secured  to  the  bedstead.  With  this  arrangement 
there  can  be  no  obstruction  to  the  circulation ;  perfect  cleanliness 
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can  be  preserved  and  the  limb  inspected  and  measured  as  often  aa 
deBirable,  and  is  particularly  adapted  to  compound  fractures  of 
the  thigh.  ' 

I  employed  this  principle  of  Dr.  Swinburne,  with  some  modifi- 
cations, in  treating  gunshot  fracture  of  the  femur,  in  the  U.  S. 
General  HoBpital,  at  Mound  City,  Illinois,  and  in  the  Good  Sa- 
maritan Hospital,  in  this  city,  with  the  most  gratifying  results* 
The  counter-extension  ie  made  by  a  perineal  band  composed  of 
india  rubber  tubing,  about  ti^o  feet  long  aud  one  inch  in  diam- 
eter, stuffed  with  cottoa  or  flax,  fastened  by  a  cord  firmly  to  the 
head  of  the  bed.  Extension  is  maintained  by  adhesive  strips  ap- 
plied to  the  leg,  to  which  a  cord  is  attached,  which  passes  through 
i-  pulley,  fastened  to  the  foot  of  the  bed,  and  at  its  distal  ex- 
tremity a  weight  is  suspended  varying  in  gravity  from  five  to  fif- 
teen pounds,  according  to  muscular  development.  The  thigh  may 
be  encircled  with  light  parallel  splints  placed  over  the  point  of 
fracture,  as  suggested  by  Dr.  Gurden  Buck.  The  whole  is  fairly 
illustrated  by  the  accompanying  figure. 

Fig.  326. 


A  BIDE  VIEW  OF  THE  EXTENDING  BAND  AS  MADE  OP  ADHESIVE  PLA8TER,  AND  APPLIED* 
TO  THE  LEO  IN  ALL  FRACURE8  OF  THE  FEMUR  AND  LEO  WHICH  DEMAND  THE  EMPLOY- 
MENT or  an  extending  force.— A.  The  broad  outside  strip  which  is  retained  by  the 
orosB  strips  passing  over  to  a  similar  wide  strip  on  the  inner  side  of  the  leg— this  strip 
being  one  entire  piece.  B.  The  little  block  placed  in  the  loop  of  the  side  strip  where 
it  passes  beneath  the  foot,  thus  furnishing  ft  firm  support  to  the  tape  which  is  to  be 
attached  to  the  lower  end  of  the  splint,  while  it  also  keeps  the  pressure  of  the  extend- 
ing band  off  the  side  of  the  foot.     (After  Nature.) 

Hodgen's  Method. — Prof.  John  T.  Hodgen,  of  St.  Louis, 
has  devised  a  simple  but  valuable  apparatus  "which  combines 
both  the  principles  of  the  anterior  splint  of  Smith,  and  the  exten- 
sion of  Swinburne,  and  can  be  applied  not  only  to  fractures  of 
the  thigh,  but  also  to  those  of  the  leg.  Fig.  326,  A.  The  au- 
thor, from  a  considerable  experience  in  its  use,  claims  for  this 
apparatus  all  the  qualities  necessary  for  the  treatment  of  simple 
or  compound  fractures  of  the  thigh.     Says  Hodgen :  "  The  splint 
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referred  to  is  a  combination  of  the  principles  of  Smith's  anterior 
splint,  Swinburne's  extension,  and  the  strip  bandage  supports 
used  in  my  cradle  splints,  The  cut  gives  a  clear  idea  of  it  ai 
applied. 

The  body  of  the  splint  is  made  of  No.  2  iron  wire,  which  i* 
sufficient  to  support  the  limb,  all  of  one  piece,  bent  as  seen  in  the 
cut. 

The  dimensions  are  as  follows  :  Four  inches  across  the  bottom 
of  the  foot ;  twenty-two  inches  from  the  foot  to  "bend  at  the 
knee  ;  twenty  inches  from  the  bend  of  the  knee  to  the  upper  ends 
of  the  wire  (corresponding  to  the  pubes  and  hip  when  applied). 
These  upper  ends  are  eight  or  nine  inches  apart,  being  separated 
ty  a  bow  of  thick  wire;  another  similar  bow  is  placed  at  tha 
knee,  having  a  span  of  six  inches. 

.  These  two  bows  are  made  so  that  they  can  be  put  on  or  taken 
off  without  disturbing  the  dressings,  and  are  put  in  position  after 
all  else  is  arranged — the  one  at  the  hip  having  a  loop  at  each  end 
to  receive  the  upper  end  of  the  splint  wires,  the  other  simply 
hooks,  to  be  looped  on  at  the  knee.  A  roller  bandage  may  be 
placed  around  the  hips  and  upper  end  of  the  external  limb,  the 
splint  to  keep  the  latter  in  place,  if  required." 

How  applied. — A  bandage  is  applied  to  the  foot ;  an  adhesive 
strap,  three  inches  wide,  is  applied  to  each  side  of  the  leg,  ex- 
tending four  or  five  inches  below  the  foot,  and  up  to  the  knee  in 
case  of  fracture  of  the  femur ;  or  to  the  fracture,  in  case  the  tibia 
is  the  injured  part.  The  roller  is  then  extended  smoothly  over 
the  adhesive  plasters. 

That  limb  of  the  splint  designed  to  pass  next  the  pubes  is  bent 
upward,  at  a  point  from  the  bend  of  the  knee  in  the  splint  cor- 
responding to  the  distance  from  the  bend  of  the  knee  to  the  pubei 
on  the  sound  side  of  the  body. 

Strips  of  bandage  three  inches  wide  are  now  looped  over  one 
limb  of  the  splint,  continuously  from  the  upper  to  the  lower  end, 
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Fig.  327. 


and  allowed  to  belly  downward  a  distance  equal  to  two-thirds  of 
the  diameter  of  that  part  of  the  extremity  designed  to  rest  upon 
each  one  ;  the  other  ends  of  these  strips  are  pinned  over  the  other 
limb  of  the  splint,  thus  forming  a  double  inclined  trough  in  which 
the  extremity  is  now  to  be  placed  on  these  strips  of  muslin.  The 
free  ends  of  the  adhesive  strips  are  next  fastened  to  the  cross- 
piece  at  the  foot,  three  inches  apart,  and  the  whole  suspended  from 
a  pulley  fixed  to  the  ceiling  or  a  frame;  the  pulley  should  be 
almost  over  the  foot,  if  the  ceiling  be  eight  or  ten  feet  high,  giv- 
ing the  suspending  cords  an  oblique  direction,  that  in  this  way 
we  may  have  sufficient  extension.  If  the  patient  is  disposed  to 
slide  toward  the  foot  of  the  bed,  this  must  be  elevated  on  two 
bricks  under  each  of  the  legs  at  the  foot  of  the  bedstead. 

The  advantages  claimed  for  this  arrangement  are : 

"  1st.  That  the  limb  is  entirely  free  from  compressing  bandages, 
so  that  circulation  and  nutrition  are  uninterrupted  ;  consequently 
repair  goes  on  in  its  wonted  course. 

2d.  The  limb  may  at  any  time  be  examined  without  disturbing 
■  the  dressings. 

3d.  Any  one  of  the  supporting  strips  may  be  removed  and  re- 
placed without  displacing  the  fracture  ;  consequently  the  external 
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wound  may  be  frequently  dressed,  and  all  offensive  matter 
removed  as  often  as  may  be  required. 

4th.  The  absence  of  the  perineal  band,  and  the  limb  being  sus- 
pended on  strips  of  muslin,  there  can  be  no  perineal  excoriations, 
no  ulceration  of  the  heel,  while  every  part  of  the  limb  is  kept 
cool  in  the  hottest  weather. 

5th.  The  freedom  with  which  the  limb  moves,  in  obedience  to 
impulses  received  from  the  hip  and  upper  part  of  the  thigh,  allows 
the  patient  to  sit  up,  to  move  to  any  part  of  the  bed,  or  lift  him- 
self on  a  bed-pan,  without  disturbing  the  fracture  or  causing  the 
least  pain. 

All  of  these  requisites  are  not  answered  by  any  splint  in  gen- 
eral use.  Dr.  Smith's  anterior  splint  embraces  all  the  qualities 
required  for  simple  fractures,  but  it  does  not  admit  of  the  limb 
being  so  easily  inspected,  or  offer  the  same  facilities  for  dressing 
wounds  of  the  soft  parts." 

I  have  employed  this  splint  almost  exclusively  for  the  last  two 
years  for  all  fractures  of  the  thigh  and  leg,  and  believe  it  to  be 
the  very  best  apparatus  now  in  use  for  the  injuries  referred  to. 

§  6.— FRACTURE  OF  THE  CONDYLES. 

This  fracture  is  of  rare  occurrence,  and  usually  takes  place 
among  old  persons,  in  whom  the  condyles  have  become  atrophied 
and  brittle — either  as  the  result  of  a  direct  blow  upon  the  part,  or 
a  fall  upon  the  knee.  The  fracture  may  be  limited  to  one  of 
the  condyles  or  implicate  both,  the  fissure  extending  between  the 
prominences.  The  fracture  may  also  be  compound  or  compli- 
cated ;  either  as  the  result  of  direct  violence  or  gunshot  injury. 

Symptoms. — There  is  increased  width  and  flatness  of  the 
joint,  together  with  great  pain  and  swelling  of  the  part,  with 
more  or  less  shortening  of  the  limb  when  both  condyles  are  af- 
fected. There  is  complete  loss  of  power  in  the  limb,  and  crepi- 
tation is  easily  elicited  by  taking  hold  of  the  condyles  and 
attempting  to  move  them  in  opposite  directions. 

Prognosis. — The  prognosis  in  injury  of  this  nature  is  far 
from  favorable,  the  knee  joint  being  generally  implicated  to  such 
an  extent  as  to  cause  anchylosis,  or  at  least  imperfect  action  of 
the  part.     When  the  fracture  is  compound  or  comminuted,  it  is 
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often  advisable  to  perform  amputation  at  once,  as  by  delay  the 
life  of  the  patient  may  be  lost  by  the  resulting  mortification,  ery- 
sipelas, pyemia  or  hectic  fever. 

Treatment. — The  limb  should  be  placed  in  an  easy  position 
and  enveloped  in  compresses  wet  with  medicated  lotions  of  &r- 
nicax  Jlconite  or  Hypericum,  as  circumstances,  demand  until 
the  inflammation  has  been  subdued,  after  which  Symphytum 
internally  and  externally,  as  heretofore  recommended.  The 
fragments  may  then  be  restored  to  their  proper  position,  and  be 
maintained  by  either  the  double  inclined  plane  or  extended  posi- 
tion ;  in  the  extended  position,  if  the  fracture  be  transverse ;  the 
double  inclined  plane,  if  it  be  oblique  with  a  strong  tendency  to 
displacement.  Passive  motion  may  be  instituted  in  about  the 
space  of  a  month,  but  despite  the  most  careful  attention,  sayi 
Prof.  Gross,  a  good  and  unexceptionable  case  will  be  extremely 
difficult,  if  not  impossible,  especially  when  both  condyles  are 
implicated. 

Compound  fracture  of  the  condyles  involving  the  knee  joint, 
if  there  be  extensive  laceration  of  the  soft  parts  with  injury  to  the 
popliteal  vessels,  demands  either  exsection  or  amputation,  accord- 
ing to  circumstances. 

SECTION  VL 

FRACTURES  OF  THE  PATELLA. 

Fracture  of  the  patella,  though  by  no  means  a  common  acci- 
dent, is  still  one  of  great  surgical  importance,  owing  to  the  im- 
perfect union  of  the  fragments,  and  the  subsequent  impairment  of 
the  functions  of  the  knee  joint.  The  injury  is  due  in  a  large 
majority  of  cases  to  direct  violence,  as  falls  or  blows,  while  occa- 
sionally it  is  produced  by  muscular  contraction  alone.  When 
resulting  from  the  latter  cause,  the  direction  of  the  fracture  is 
found  to  be  transverse,  the  same  being  generally  true  also  of 
fractures  occasioned  by  direct  force.  Longitudinal,  oblique  and 
comminuted  fractures  of  this  bone  are  extremely  rare,  but  when 
occurring,  usually  demand  the  closest  attention,  in  view  of  the 
danger  to  be  apprehended  of  high  inflammatory  action,  which  ii 
exceedingly  liable  to  extend  to  the  interior  of  the  joint,  thtfi 
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complicating  the  case  with  synovitis,  and  perhaps  ultimately  with 
more  or  less  complete  anchylosis. 

Symptoms. — Provided  the  fracture  be  transverse,  the  supe- 
rior fragment  is  drawn  upward  by  the  action  of  the  quadricepi 
extensor  muscles,  the  lower  fragment  being  retained  in  position 
by  the  ligamentum  patellae,  the  interval  thus  produced  between 
the  fragments  can  be  readily  detected,  and  is  found  to  vary  in 
extent  from  a  few  lines  to  four  of  five  inches,  according  to  the 
degree  of  laceration  sustained  by  the  ligamentous  structures  sur- 
rounding the  bone.  The  patient  is  unable  to  stand,  while  the 
ability  to  straighten  the  limb  is  completely  lost.  More  or  les* 
swelling  rapidly  supervenes,  which  is  liable  to  obscure  the  diag- 
nosis, especially  if  the  displacement  be  slight.  There  is  also  dis- 
coloration of  the  integuments  owing  to  the  effusion  of  blood. 

Crepitation  can  rarely  be  elicited  unless  the  fracture  be  longitu- 
dinal or  oblique,  as  the  superior  fragment  cannot  be  readily 
brought  in  contact  with  its  fellow. 

Prognosis. — The  prognosis  in  simple  fractures  of  the  patella 
is  generally  favorable  as  regards  the  ability  to  walk,  though  it  is 
to  be  especially  recollected  that  the  functions  of  the  knee  joint 
will  seldom  be  as  perfectly  formed  as  before  the  injury.  The 
•dangers  to  be  apprehended  are,  first,  inflammation,  which  is  liable 
to  extend  to  the  interior  of  the  joint  and  occasion  a  more  or  less 
permanent  anchylosis ;  while,  secondly,  owing  to  the  difficulty  of 
maintaining  a  perfect  coaptation  of  the  fragments,  nothing  but 
fibrous  union  ordinarily  occurs,  thus  somewhat  weakening  the 
joint ;  the  ability  also  to  extend  the  leg  completely  being  generally 
lost. 

Treatment. — The  indications  in  this  fracture  are  to  control 
the  action  of  the  extensor  muscles,  to  bring  the  broken  fragments 
in  apposition,  and  retain  them  by  means  of  appropriate  appara- 
tus. These  indications  are  accomplished  in  various  ways  by 
different  authors.  The  apparatus  of  Malgaigne  has  been 
found  to  be  very  useful.  It  is  easily  applied,  and  when 
once  in  place  does  not  require  to  be  removed  during  the  whole 
course  of  treatment,  the  amount  of  pressure  being  regulated  by 
means  of  a  screw.  In  applying  it  two  of  the  hooks  are  fixed  into 
the  tendon  at  the  upper  edge  of  the  bone  and  two  into  the  lower, 
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then  by  turning  a  screw  the  fragments  are  brought  into  place  and 
retained  there.;  bony  union  usually  takes  place  in  about  six  weeks. 
Prof.  Gross,  in  treating  this  fracture,  uses  a  well-padded  tin  case, 
long  enough  to  reach  from  the  middle  of  the  thigh  to  a  corres- 
ponding point  of  the  leg,  a  roller  having  been  previously  applied 
from  the  toes  upward,  and  another  from  the  groin  downward. 
The  superior  fragment  being  brought  into  place,  is  confined  by 
adhesive  strips  carried  around  the  bone  above  and  below  the  joint, 
and  connected  by  vertical  and  transverse  pieces.  A  long,  thick 
and  narrow  compress  is  then  carried  around  the  upper  border  of 
the  patella,  and  confined  by  two  rollers  passed  around  the  joint  in 
the  form  of  the  figure  8.  The  tin  case  maintains  the  limb  in  the 
extended  position,  the  adhesive  strips  and  compress  retain  the 
fragments  in  position,  and  the  rollers  aid  materially  in  controlling 
muscular  action.  In  order  to  prevent  anchylosis  passive  motion 
should  be  employed  at  about  the  end  of  the  third  week.  As  this 
fracture  is  liable  to  recur  from  slight  causes,  the  patient  must  be 
very  careful  for  a  long  time. 

Dr.  W.  A.  Gibson  reports  (  St.  Louis  Med.  and  Su?*g.  Jour., 
Oct.  1866),  a  case  of  transverse  fracture  of  the  patella  thus 
treated.  He  took  a  measurement  of  the  sound  patella,  and  had 
a  ring  made  of  iron  (allowing  for  padding),  which  he  padded 
well  with  cotton  wadding,  cut  in  strips  and  wrapped  around  the 
ring,  over  which  he  applied  a  bandage.  To  each  side  of  the  ring 
he  sewed  strips  of  bandage.  He  then  placed  a  well-padded  splint 
twenty-four  inches  long  to  the  posterior  aspect  of  the  leg  and 
thigh,  which  was  secured  by  a  few  turns  of  bandage  at  the  lower 
and  upper  ends,  the  bandage  being  loose  so  as  not  to  interfere 
with  the  circulation.  He  next  brought  the  two  fragments  of  bone 
into  apposition,  and  placed  the  ring  around  the  patella,  and  tied 
the  strips  of  bandage  over  the  splint,  thus  securely  holding 
the  ring  in  its  place,  and  keeping  the  broken  bone  always  in  com- 
plete apposition,  thereby  giving  the  greatest  possible  chance  for  a 
bony  union.  At  the  expiration  of  thirty  days,  he  removed  the 
ring,  and  commenced  passive  motion  of  the  limb,  and  found  the 
union  to  be  bony  and  complete,  and  to-day  (June  15th)  he  has 
very  good  use  of  the  limb. 

"The  appliance,"  he  says,  "did  not  give  the  patient  the  least 
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pain,  and  there  was  no  interruption  of  the  circulation  by  the 
bandages.  It  was  impossible  in  this  case  for  the  patella  to  escape 
from  the  ring,  but  possibly,  in  some  cases,  as  of  women,  when 
there  is  a  good  deal  of  adipose  tissue,  and  but  little  promiuence  of 
the  patella,  it  may  not  be  so  easy  to  apply  the  ring ;  but  I  am 
persuaded  that  it  will  give  entire  satisfaction  in  all  cases.  I  claim 
by  the  application  of  the  ring  to  have  reduced  one  of  the  ugliest 
fractures  of  the  human  frame  to  one  of  the  simplest  for  treat- 
ment." 

Prof.  Paul  T.  Eve,  of  Nashville,  Tenn.,  treated  two  cases  suc- 
cessfully by  the  use  of  Gibson's  ring,  and  extols  it  for  its  sim- 
plicity, and  says.  "The  ring  must  have  a  great  and  decided 
advantage  over  all  other  means  proposed  to  retain  the  fragments 
of  a  fractured  patella  in  contact." 

Dr.  P.  S.  O'Rielly,  of  St.  Louis,  has  devised  a  ring  which  he 
claims  possesses  advantages  over  the  more  simple  ring  used  by  Dr. 
Gibson.  Dr.  O'Rielly's  ring  consists  of  a  piece  of  round,  tem- 
pered steel,  of  an  oval  horse-shoe  shape,  with  the  ends  turned  in 
and  bent  upward  as  is  shown  in  Fig.  328.     On  the  sides  near  the 


Fig.  328. 


center  of  a  line  drawn 
through  the  -oval  part  are 
loops  to  receive  the  band 
which  holds  the  splint  in 
position.  The  limb  is 
placed  upon  one  of  Day's 
posterior  splints,  well  pad- 
ded and  a  little  wider  than 
the  leg,  and  secured  at 
each  end  by  a  handker- 
chief or  roller  bandage. 
The  iron  ring  is  then 
placed  in  position  over  the 
patella,  the  divided  frag- 
ments having  been  pushed 
together,  and  the  strap  buckled  sufficiently  tight  to  keep  the 
splint  in  place.  The  thumb-screw  regulates  the  amount  of  con- 
centric pressure  desired,  and  may  be  tightened  or  relaxed  as  cir- 
cumstances require.     The  accompanying  figure,  329,  shows   the 
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application  of  O'Rielly's  ring,  and  one  of  Day's  posterior  splints. 

Fig.  329. 


Br.  P.  S.  O'Rielly's  PateUa  Splint  applied. 

In  the  description  of  this  apparatus  the  author  says  :  "This 
splint  consists  of  a  piece  of  rounded,  tempered  steel,  and,  as  may 
be  observed  from  the  illustration,  is  of  an  oval,  or  horse-shoe 
shape,  with  the  ends  turned  in  and  bent  upward.  The  sides  are 
depressed  so  that  the  part  corresponding  with  the  toe  (B)  of  the 
shoe  is  curved  upward,  to  the  extent  of  about  half  an  inch,  allow- 
ing it  (the  toe)  to  ride  over  and  upon  the  ligaments  of  the  rectus 
muscle,  while  the  sides  dip  downward  and  embrace  the  bone,  and 
at  the  same  time,  the  splint,  by  pressure  at  the  insertion  of  the 
vasti  muscles,  counteracts  the  action  of  the  latter  ;  and  neverthe- 
less, does  not  by  undue  pressure  upon  the  tendon  of  the  rectus 
muscle,  cause  the  fragment  to  tilt  up  at  the  point  of  fracture,  as 
necessarily  results  when  the  pressure  is  made  on  this  tendon  alone, 
as  in  the  use  of  the  simple  ring.  On  the  sides,  slightly  anterior 
to  a  line  through  the  centre  of  the  oval,  or  horse-shoe  part,  are 
fixed  ears  or  loops  (C)  for  the  reception  of  the  band  (D)  by 
which  the  shoe  portion  of  the  splint  is  held  in  position.  Through 
the  turned  up  end  of  that  portion  corresponding  with  the  heel  or 
calk  (A)  of  the  horse-shoe,  is  a  thumb-screw  (E)  by  which  the 
Bplint  is  compressed  or  expanded  as  may  be  required.  The  splint 
being  covered  with  chamois  or  soft  felt  and  a  strap  of  silk  or  linen 
webbing  (D),  or  smooth  leather,  with  a  buckle  (F)  on  one  end, 
the  free  end  of  the  strap  is  made  to  pass  through  one  of  the  ears, 
rendering  it  complete  for  application.     The   injured   limb  being 
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laid  upon  one  of  Day's  curved  posterior  splints,  well  padded,  and 
a  little  wider  than  the  leg,  secured  at  each  end  by  a  handkerchief 
or  roller  bandage,  the  fragments  then  being  brought  into  position, 
the  Patella  Splint  is  placed  over  and  made  to  encircle  them  ; 
the  strap  (D)  is  carried  under  the  leg  and  around  Day's  splint 
and  run  through  the  opposite  loop  or  ear,  and  returned  upon  itself 
and  buckled  (F)  sufficiently  tight  to  keep  the  splint  in  position, 
but  not  so  much  so  as  to  inconvenience  the  patient  more  than  ia 
necessary.  By  the  thumb-screw  (E)  the  splint  may  be  tightened 
or  relaxed,  as  circumstances  demand.  Cold  applications  can  now 
be  applied  ad  libitum. 

In  the  case  of  dislocation  of  the  patella  upwards,  in  the  rupture 
of  the  ligamentum  patellae  from  the  tuberosity  of  the  tibia,  by 
means  of  the  attachment  of  an  elastic  strap  to  the  ears  or  loops, 
and  by  passing  it  under  the  sole  of  the  foot,  the  most  perfect 
approximation  may  be  secured.  The  ears  or  loops  which  are 
manufactured  of  hard,  tempered  steel,  should  extend  out  at  least 
a  quarter  (H)  of  an  inch  from  the  body  of  the  splint,  so  as  to 
keep  the  strap  out  from  the  leg,  obviating  the  pressure  and  thus 
preventing  constriction  upon  the  cutaneous  vessels. 

I  would  state,  without  intending  to  offend  the  intelligence  of 
any  of  the  critics,  that  the  'splint'  is  not  a  ring,  at  least  accord- 
ing to  the  ordinary  conception  of  the  meaning  of  the  term,  or  in 
accordance  with  the  definition  of  the  leading  lexicographers  of  the 
day.  As  the  patella  bone  is  not  round,  but  of  a  triangular  or 
heart-shaped  figure,  a  splint  that  embraces  its  fragments  ought  to 
be  as  near  its  shape  as  possible  in  order  that  it  may  be  successful.* 
This  fact  may  account  for  the  failure  of  the  Purmann's  ring  and 
have  caused  it  to  fall  into  partial  disuse. 

Dr.  B.  A.  Clark,  who  had  charge  of  the  Public  Hospital  of 
St.  Louis,  Mo.,  in  relating  his  experience  of  this  splint,  says: 
'The  fragments  were  held  in  good  position  ;  and  the  callus,  I 
am  confident,  became  perfectly  ossified,  while  the  patient  com- 
plained of  no  paiD,  not  even  from  pressure.'  I  regret,  however, 
that  the  Doctor  failed  to  inform  us  whether  there  was  a  rupture 
of  the  ligaments  or  not.     The  accomplished  author  and  teacher, 

*The  average  size  from  A  to  B  is  3}£  inches,  from  ear  to  ear,  %%  inches. 
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Professor  Paul  F.Eve,  of  Nashville,  Term.,  who  has  become 
venerable  in  the  practice  of  his  profession,  says  :  £It  is  the  most 
perfect  contrivance  yet  proposed,  and  fills  a  most  important  gap 
in  surgical  appliances,  the  want  of  which  has  long  been  felt.'" 

Prof.  Hamilton's  method  of  treating  this  fracture  is  by  the 
single  inclined  plane  of  sufficient  length  to  support  the  thigh  and 
leg,  and  about  six  inches  wider  than  the  limb  at  the  knee.  The 
plane  rises  from  a  horizontal  floor,  and  at  its  distal  end  is  from 
six  to  eighteen  inches  high  according  to  the  length  of  the'  limb 
and  other  circumstances.  The  foot  piece  stands  at  right  angles 
with  the  inclined  plane,  and  is  perforated  with  holes  for  the  pas- 
sage of  bandages  to  secure  the  foot.  After  recovery,  a  paste- 
board or  leather  cap  should  be  worn  around  the  joint  for  some 
time,  and  until  the  ligamentous  bands  which  unite  the  fragments 
have  attained  the  necessary  degree  of  firmness  to  resist  any  ordi- 
nary force  to  which  they  may  be  subjected.  The  duration  of 
treatment  is  about  six  weeks,  the  cap  then  being  placed  over  the 
joint  as  above  directed.  The  inflammation  must  becombattedby 
the  remedies  already  given,  and  Symphytum  administered  both 
internally  and  locally. 

Compound  fracture  of  this  bone  involving  the  knee  joint, 
must  be  treated  upon  the  principles  already  laid  down.  If  very 
severe,  operative  procedure  may  become  indispensable. 

SECTION  VII. 

FRACTURES  OF  THE  BONES  OF  THE  LEG. 

Simultaneous  fracture  of  the  tibia  and  fibula  commonly  occurs 
as  a  result  of  direct  violence,  as  a  blow,  or  the  passage  of  a 
loaded  vehicle.  Of  indirect  causes,  the  most  frequent  are  falls 
upon  the  feet  from  a  height,  while  occasionally  the  accident 
results  from  muscular  contraction. 

The  seat  of  the  fracture  is  confined  in  a  considerable  majority  * 
of  cases  to  the  lower  third  of  the  leg.  Thus,  of  one  hundred  and 
fifty-five  cases  collated  by  Hamilton,  eleven  belonged  to  the  up- 
per third,  forty-five  to  the  middle,  and  ninety-three  to  the  lower. 
Concerning  these  examples  this  author  remarks,  "It  is  probable 
that  in  this  analysis  some  errors  have  occurred,  and  that  in  a 
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larger  proportion  than  here  stated,  the  two  bones  have  given 
away  at  opposite  extremities,  since  it  is  often  difficult,  and  some- 
times quite  impossible  to  determine  precisely  where  the  fibula  is 
broken ;  but  the  analysis  is  sufficiently  correct  to  illustrate  the 
much  greater  frequency  of  fractures  of  the  lower  third,  and  also 
that  the  two  bones  generally  break  nearly  on  the  same  level;  usu- 
ally the  point  of  fracture  in  the  tibia  is  between  two  and  three 
inches  above  the  joint,  where  the  bone  is  weakest,"* 

Fractures'  of  the  bones  of  the  leg  may  be  simple,  oblique,  com- 
minuted or  compound,  the  two  latter  varieties  being  more  fre- 
"quent  here  than  in  any  other  portion  of  the  skeleton. 

Symptoms. — The  characteristic  signs  of  fracture,  to- wit : 
preternatural  mobility,  crepitation  and  deformity  are  commonly 
so  well  marked  in  the  accident  as  to  render  the  diagnosis  easily 
determined.  The  shortening,  when  it  exists,  may  vary  from  one 
or  two  lines  to  three  quarters  of  an  inch,  being  rarely  more  than 
this  on  account  of  the  office  performed  by  the  interosseous  liga- 
ment. In  addition  to  the  above  symptoms,  there  is  swelling  and 
discoloration,  the  latter  often  being  very  considerable  from  infil- 
tration of  blood  poured  out  of  the  anterior  or  posterior  tibial 
artery  or  veins,  which  are  frequently  wounded  by  the  displaced 
fragments. 

Prognosis. — With  proper  treatment,  union  is  rarely  delayed 
beyond  thirty  or  forty  days,  the  patient  recovering,  under  ordi- 
nary circumstances,  without  perceptible  deformity  or  loss  of 
function. 

Treatment. — When  the  fracture  is  transverse,  the  leg  should 
be  confined  in  a  tin  case  or  simple  fracture  box,  and  any  ten- 
dency to  displacement  counteracted  by  the  use  of  compresses  or 
6hort  splints,  care  being  taken  to  keep  the  great  toe  on  a  line 
with  the  inner  border  of  the  patella,  thus  preventing  rotation  of 
the  ends  of  the  fragments  upon  each  other  ;  or  the  limb  may  be 
confined  in  a  starch  bandage  after  the  subsidence  of  the  inflam- 
mation and  swelling,  and  perhaps  in  many  cases  this  latter  is  the 
better  method,  as  by  its  use  the  patient  is  able  at  the  end  of  a 
week  or  two  to  get  up  and  move  about  by  the  aid  of  crutches, 

*  Treatise  on  Fractures  and  Dislocations,  p.  462. 
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the  limb  being  supported  by  a  sling  passed  around  the  neck.  In 
oblique  fracture  of  the  leg  it  will  be  found  necessary  to  employ 
extension  and  counter- extemsion  in  order  to  keep  the  fragments 
in  apposition.  The  apparatus  of  Dr.  Neill  is  found  very  use- 
ful in  these  cases  ;  it  consists  of  a  box  reaching  as  high  as  the 
middle  of  the  thigh,  the  extension  being  made  by  means  of  ad- 
hesive strips  fastened  to  the  footboard,  and  counter- extension  by 
means  of  adhesive  strips  passed  through  holes  in  the  upper  end 
of  the  box,  and  tied  on  the  outside,  as  shown  in  Fig.  330. 

Pig.  330. 


John  NciU's  apparatus  for  fractnres  of  the  leg,  requiring  extension  and  counter- 
extension. 

The  Mclntyre  splint  as  modified  by  Liston,  is  also  of  value  in 
the  treatment  of  these  fractures.  It  may  be  found  fully  described, 
under  the  head  of  Fractures  of  the  Thigh,  page  446.  Swinburne's 
method  of  treating  this  fracture  is  by  means  of  a  long,  narrow 
splint  and  foot-piece.  The  foot-piece  is  fastened  to  the  foot  by 
adhesive  strips,  while  counter- extension  is  made  from  the  knee 
by  means  of  adhesive  strips  lo'oped  about  the  limb  below  the 
joint.  A  strong  cord  is  then  passed  through  the  loop  and  then 
through  a  hole  in  the  splint  opposite  the  lower  part  of  the,thigh, 
in  order  to  afford  the  requisite  degree  of  tension.  In  order  to 
keep  the  apparatus  steady,  a  few  strips  of  plaster  may  be  passed 
around  the  limb  and  splint.  In  fractures  of  this  kind  it  has  been 
recommended  to  suspend  or  sling  the  limb  by  means  of  a  suspend- 
ing apparatus,  thus  affording  greater  relief  to  the  patient  with 
less  risk  of  disturbing  the  healing  process  going  on  in  the  frac- 
tured extremities. 

Clark's  Apparatus. — The  following  suspension  apparatus  is 
claimed  by  the  author  to  be  an  improvement  over  those  invented 
by  Crandall,  Salter  and  Neill,  not  only  as  a  means  of  extension, 
and  counter-extension,  but  also  in  its  adaptation  to  the  treatment 
of  compound  fractures. 
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"  The  apparatus  is  such  as  may  be  made  by  any  blacksmith,  or 
indeed  by  any  ingenious  surgeon  in  a  case  of  necessity,  as  a 
wooden  frame  and  two  hoops  with  a  common  iron  pulley  may  be 
made  to  answer  quite  as  well  as  the  instrument  which  I  have  had 
made  of  iron  on  the  following  plan : 

The  two  arches,  represented  by  the  letter  (H)  at  one  end,  are 
made  of  iron  bars  one-eighth  of  an  inch  in  thickness,  and  three- 
fourths  of  an  inch  in  width,  and  are  continuous  with  the  bottom 
pieces  (K),  which  rest  upon  the  bed  and  measure  twenty-two 
inches  in  length.  The  arches  are  also  supported  on  the  sides  by 
the  two  slender  bars  or  rods  (F,  F),  while  the  bar  supporting 
them  at  the  top,  upon  which  the  pulley  (P)  glides,  should  be 
made  flat,  with  the  long  diameter  vertical,  and  of  sufficient 
strength  to  prevent  it  bending  with  the  weight  of  the  leg.  The 
width  of  the  arches,  as  indicated  by  the  letter  (L),  should  be  fif- 
teen inches,  and  their  height  eighteen  inches  from  the  surface  of 

the  bed. 

Fig.  331.    No.  1. 


This  description  will  be  sufficient  to  indicate  the  proportions  of 
the  exterior  apparatus. 

The  bars  (A)  of  the  frame  or   portion  of   the  apparatus  in 

which  the  leg  is  suspended,  should  be  about  two  feet  in  length — 

unless  when  the  fracture  is  so  close  to  the  knee  that  it  may  be 

necessary  to  attach  the  adhesive  straps  (M)  above  the  knee,  when 

31 — VOL.   II. 
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the  bars  may  extend  to  near  the  perineum  if  necessary — and  the 
crossbar  passing  beneath  the  foot-piece  (I),  and  upon  which  the 
foot-piece  rests  by  means  of  a  suitable  hook  or  bracket  (B), 
should  be  flattened,  the  more  readily  and  securely  to  engage  in 
the  hook  or  bracket,  and  be  five  inches  in  length  so  as  to  allow 
ample  space  for  the  limb  to  rest  between  the  bars  ;  the  space  be- 
tween these  bars  at  the  upper  end  should  ordinarily  be  about  six 
inches.  The  splint  (0)  upon  which  the  leg  rests  in  figure  No.  1, 
should  be  concave  upon  its  upper  surface  and  conform  to  the 
shape  of  the  leg,  and  should  also  be  made  oval  upon  its  under 
surface,  so  that  both  the  leg  and  the  splint  may  be  included  in 
the  bandage,  as  shown  in  figure  No.  1,  by  which  means  any  dis- 
placement may  be  corrected  in  the  fracture  and  the  bones  kept  in 
perfect  apposition.  The  foot-piece  (I)  should  be  attached  to  the 
posterior  splint  at  an  obtuse  angle,  so  as  to  correspond  with  the 
natural  position  of  the  foot.  The  foot  is  bound  to  this  piece  by 
adhesive  straps,  which  may  embrace  the  whole  of  the  foot,  and 
extend  partially  over  the  ankle,  but  not  so  as  to  arrest  the  circu- 
lation, as  by  the  figure-of-8  bandage  formerly  used  around  the 
ankle  for  making  extension.  The  leg  then,  as  seen  in  figure  No. 
1,  is  supported  upon  the  crossbar  passing  under  the  bracket  (B) 
attached  to  the  foot-piece,  and  by  resting  upon  the  strap  (N), 
pinned  over  the  bars  (A)  on  either  side,  while  the  extension  and 
counter- extension  is  effected  by  means  of  the  crossbar  and  hook 
or  bracket  attached  to  the  foot-piece  below,  and  adhesive  straps  ' 
(M)  above,  three  inches  in  width,  which  are  attached  to  the  sides 
of  the  leg,  beginning  just  above  the  point  of  fracture  and  pass- 
ing up  to  be  wound  around  the  cylinder  (D),  which  is  three  and 
a  half  inches  in  length,  is  turned  by  means  of  an  ordinary  clock 
key  (E),  and  is  held  in  any  position  to  which  it  maybe  turned, 
by  a  ratchet  and  wheel  placed  upon  the  upper  surface  of  the  bar, 
as  indicated  in  the  diagram. 

It  will  be  observed  in  figure  No.  2,  that  there  is  no  posterior 
splint  as  in  the  other  diagram,  but  that  the  leg  is  supported  en- 
tirely by  strips  of  muslin  pinned  over  the  bars  on  either  side,  ren- 
dering the  apparatus  more  appropriate  for  the  treatment  of  com- 
pound fractures,  as  the  wound  may  be  examined  and  dressed  when 
necessary,  by  removing  one  or  more  of  these  strips,  which  may 
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be  replaced  by  new  ones  without  disturbing  the  fracture.  The  at- 
tachment of  the  foot-piece  in  this  dressing  does  not  in  any  par- 
ticular differ  from  that  of  figure  No.  1,  and  the  method  of  sus- 
pension is  the  same  in  both  these  dressings.  By  means  of  the 
pulley  at  the  letter  (P),  the  patient  is  enabled  to  move  his  limb, 
Fig.  332.     No.  2. 


or  even  his  body,  forward  and  back  to  the  extent  of  the  length  of 
the  bar  upon  which  it  glides  ;  and  by  means  of  the  cord  playing 
over  the  under  wheel  in  the  same  pulley,  the  patient  is  able  (when 
the  fracture  is  not  so  near  the  knee  as  to  necessitate  the  appara- 
tus extending  above  the  knee)  by  a  very  slight  effort,  to  flex  or 
extend  the  knee  by  depressing  or  elevating  the  foot,  while  at  the 
same  time  he  can  swing  the  leg  from  side  to  side  to  any  extent 
within  the  space  of  the  arches ;  and  by  means  of  the  cords 
playing  through  the  pulleys  at  (0,0),  the  leg  can  be  rotated  to  any 
extent,  even  to  allow  the  patient  to  lie  upon  his  side  if  he  desires, 
without  disturbing  the  fracture  in  the  least.  It  will  be  observed 
in  the  diagrams  that  at  the  letter  (G)  there  is  a  thimble,  which 
can  be  made  to  slide  upon  the  bar.  by  means  of  which — sliding 
this  thimble  forward  or  back,  and  fixing  it  at  any  point  by  means 
of  the  little  thumb-screw  attached  to  the  thimble — the  lower  end 
of  the  leg  can  be  elevated  or  depressed  at  the  will  of  the  patient." 
41  In  developing  the  utility  of  this  apparatus  for  the  treatment 
of  fractures  of  the  leg,"*says  the  author,  "I  have  tried  various 
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means  of  attaching  the  foot  to  the  foot-piece,  such  as  muslin  and 
flannel  bandages  in  the  form  of  a  figure-of-8  around  the  ankle, 
covering  the  foot  also,  as  far  as  the  toes,  but  have  always  found 
them  objectionable  from  the  great  amount  of  pressure  and  conse- 
quent arrest  of  circulation  in  the  foot ;  though  the  flannel  band- 
age is  much  less  objectionable  than  the  muslin.  But  I  have  been 
able  to  obviate  this  objection  by  the  use  of  the  adhesive  plaster  at- 
tached over  the  front  of  the  foot,  and  around  the  foot-piece,  as- 
shown  in  the  diagram,  which  I  have  always  found  quite  sufficient 
to  secure  the  position  of  the  foot.  I  have,  during  the  past  three 
years,  treated  a  large  number  of  cases  of  fractures  of  the  leg 
with  this  apparatus,  in  which  both  bones  were  fractured,  and  in 
which  there  was  more  or  less  shortening  in  each  case,  with  excel- 
lent results  in  all  of  them,  without  allowing  the  least  deformity 
or  shortening,  while  the  patients  were  all  grateful  for  the  com- 
forts afforded  them  by  this  apparatus  during  their  confinement." 

"  The  above  apparatus,  as  represented  in  plate  No.  2,  is  alsa 
admirably  adapted  to  the  treatment  of  fractures  of  the  fibula  at 
the  usual  point,  in  which  there  is  eversion  of  the  foot,  or  partial* 
dislocation  of  the  ankle  joint  outwards.  By  attaching  the  foot, 
with  adhesive  strips,  to  a  foot-board  about  one  inch  narrower 
than  the  space  between  the  two  bars  of  the  iron  splint  at  the 
lower  end,  and  then  inserting  a  wedge  on  the  outer  side  of  the 
foot-piece,  so  as  to  force  the  ankle  in  close  to  the  inner  bar,  and 
passing  a  strip  of  muslin,  three  or  four  inches  in  width,  around 
the  inner  side  of  the  lower  third  of  the  leg  and  tying  it  tightly 
around  the  external  bar  of  the  splint,  the  leg  is  thus  drawn  out- 
ward by  the  band,  while  the  foot  is  forced  inward  by  the  wedge, 
and  the  displacement  entirely  corrected.  The  leg  is  then  sus- 
pended as  in  other  fractures  occurring  in  its  shaft." 

Hodgerts  Apparatus. — The  suspension  apparatus  of  Prof. 
Hodgen,  shown  in  Fig.  333,  is  composed  of  three  boards,  each  two 
feet  long.  The  side  pieces,  which  are  fastened  together  at  lower 
edge  by  means  of  cords,  are  eight  inches  wide ;  while  the  bottom 
piece,  which  should  "be  light,  is  only  six  inches,  and  has  attached 
to  one  end  an  upright  piece,  represented  at  (C),  for  extension  of 
limb.  In  order  to  suspend  the  box,  two  cords  of  equal  length, 
one  upon  each  side,  e.  g.  (E,  B,  E),  should  pass  over  pulleys  at 
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Dr.  Hodden's  apparatus  far  suspension  of  inferior  extremities,    in  case  of  fractures 

©r  other  injuries. 

(B,  B),  which  are  fastened  to  the  ends  of  cord  (B,  A,  B),  which 
passes  over  a  third  pulley  at  (A),  and  this  is  fastened  to  ceiling,  or 
some  point  above,  by  means  of  a  cord. 

The  great  advantage  of  the  splint  is  in  the  rotary  movement 
permitted  by  pulley  at  (A),  which  gives  the  patient  a  freedom  of 
motion  which  is  denied  by  the  common  splints.  The  pulleys  at 
{B,  B),  permit  flexion  and  extension  of:  leg.  The  pulley  at  (A) 
should  be  large;  the  cord  (B,  A,  B)  should  be  about  four  feet 
long;  and  the  cord  (E,  B,  E),  as  also  its  fellow,  should  be 
fastened  to  lower  edge  of  side  pieces,  to  give  easy  and  regular 
movement  to  the  limb. 

The  only  dressing  that  the  limb  needs,  consists  of  two  or  three 
strips  of  adhesive  plaster.  Having  completed  the  arrangements 
for  suspension  of  the  splint,  we  place  a  wide  and  thick  cushion 
on  the  bottom  of  the  box,  and  then  place  the  leg  in  the   box 
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bring  the  side  pieces  to  a  perpendicular  position,  and  maintain 
them  by  means  of  a  cord  which  passes  around  the  box,  or  as  rep- 
resented by  cord  (D,  D,  D).  When  the  apparatus  is  well  ad- 
justed, and  the  leg  placed  well  up  toward  upper  edge  of  box, 
the  patient  can  turn  from  one  side  to  the  other  with  ease,  thus- 
obviating  all  danger  of  bed  sores. 

In  compound  fractures,  the  cord  to  which  the  pulley  (A)  i& 
attached,  should  pass  over  a  pulley  in  the  ceiling,  and  have  its 
end  fastened  to  one  end  of  a  slide.  This  slide  should  be  of  hard 
wood,  four  inches  in  length  by  one  in  thickness,  and  have  a  hole- 
in  each  end  large  enough  to  let  the  cord  pass  through.  The  cord 
acscending  from  (A),  passes  through  one  end,  and  to  the  other,, 
the  end  of  cord  is  secured.  By  moving  slide,  the  box  can  be  ele- 
vated or  depressed,  at  pleasure.  When  the  box  is  let  down,  the- 
cord  (D,  D,  D),  and  the  fastening  at  (C)  loosened,  the  leg  may 
be  lifted  from  its  bed,  and  clean  dressings  applied. 

The  apparatus  gives  to  the  patient  a  freedom  of  motion,  which, 
is  not  only  a  great  comfort,  but  also  a  great  benefit,  and  is  not 
detrimental  to  the  fracture. 

Fig.  334.  An  excellent  splint,  although  one- 

adapted,  like  the  perforated  and 
carved  splint,  rather  for  the  later 
than  for  the  early  stages  of  the* 
treatment,  has,  for  twenty  odd  years, 
been  made  of  felt  from  the  hat- 
makers,  by  cutlers  in  Philadelphia. 
Fig.  334.  A  sheet  of  this  article  may 
be  cut  into  a  shape  approximating 
that  of  the  limb,  and  having  been 
soaked  in  boiling  water  till  rendered 
perfectly  flexible,  and  cooled  suffi- 
ciently to  avoid  vesicating  the  cuticles- 
applied  to  the  limb,  carefully  mould- 
ed to  suit  all  inequalities,  and  held 
in  position  by  means  of  a  roller.  After  having  been  allowed  to 
harden,  it  may  be  taken  off,  coated  three  or  four  times  with  copal 
varnish,  which  will  give  it  a  firmness  almost  equal  to  that  of  the 
carved  wooden  splint,  and  then  being  carefully  padded  with   cot- 
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ton  wadding,  may  be  reapplied.  Thin  strips  of  wood  coated  with 
muslin,  kid,  etc.,  so  as  to  be  flexible,  have  also  been  long  used, 
on  the  recommendation  of  Benjamin  Bell ;  in  fact,  there  is  no 
limit  to  the  variety  of  material  thus  employed,  and  especially 
as  applied  to  the  leg. 

After  three  or  four  weeks,  when  union-  is  far  advanced,  the 
limb  may  be  advantageously  surrounded  with  moulded  and  well 
padded  pasteboard  or  felt  splints,  and  be  replaced  in  the  fracture 
box,  or  it  may  be  put  up  in  the  starch  bandage  and  thepatientbe 
permitted  to  go  about  on  crutches.  Throughout  the  treatment, 
the  surgeon  at  every  visit  should  examine  the  position  of  the  leg 
and  adjust  all  derangements  that  may  exist.  The  foot  should  be 
kept  at  a  right  angle  with  the  leg ;  excoriation  of  the  heel  be. 
prevented  by  well  adjusted  compresses,  and  any  tendency  to  lat- 
eral displacement  counteracted.  A  good  rule  is  for  the  surgeon 
daily  to  examine  the  limb  and  see  that  the  ball  of  the  great  toey 
the  inner  malleolus,  and  the  inner  condyle  of  the  femur  are 
in  the  same  vertical  plane. 

If  the  fracture  be  very  oblique  and  therefore  difficult  to  keep 
in  apposition,  extension  may  be  kepc  up  by  the  ordinary  stirrup 
of  adhesive  plaster,  pulley  and  weight,  according  to  Swinburne, 
Buck  and  others.  The  anterior  splint  of  Hodgen  as  heretofore 
described,  or  NeilPs  apparatus  (Fig.  330),  which  consists  of  a 
box  reaching  as  high  as  the  middle  of  the  thigh,  the  counter-ex- 
tension being  made  with  adhesive  strips  passed  through  holes  at 
the  upper  side  of  the  apparatus,  and  tied  at  the  outside,  as  seen 
in  the  figure,  may  be  advantageously  employed. 

Compound  fractures  of  the  leg  are  correspondingly  more 
dangerous  and  more  difficult  of  cure,  and  the  greatest  care  and 
skill  of  the  surgeon  will  be  required  throughout  the  treatment. 
Dr.  Barton's  bran  dressing  in  conjunction  with  Hodgen's  frac- 
ture box,  is  particularly  useful  on  account  of  its  cleanliness, 
lightness  and  absorbing  properties,  and  should  be  employed  in  lieu 
of  the  ordinary  dressings.  In  warm  weather  the  bran  may  be 
made  a  sure  protection  against  flies  and  maggots  by  soaking  it  in  ' 
a  solution  of  carbolic  acid,  drying  it  in  the  sun  and  applying  as 
before.  The  usual  remedies  for  inflammation  must  be  used  both 
internally  and  externally,  and  the  wonderfully  curative  powers  of 
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Symphytum  will  materially  assist   the  efforts  of  the  surgeon  in 
bringing  about  bony  union. 

§  1.— FRACTURE  OF  THE  FIBULA. 

Fracture  of  the  fibula  may  occur  at  any  part  of  its  extent,  and 
is  readily  recognized  by  simple  manipulation  ;  the  mobility  of 
the  fragments,  crepitation  and  displacement  being  easily  detected. 

The  degree  of  deformity,  however,  is  commonly  slight,  owing 
to  the  support  afforded  by  the  tibia  which  acts  as  a  splint  in  main- 
taining the  broken  extremities  of  the  bone  very  nearly  in  apposi- 
tion. The  accident  may  occur  as  a  result  of  force  applied  to 
the  plantar  surface  of  the  foot,  as  in  falling  or  jumping  from  a 
height ;  from  a  sudden  twisting  of  the  ankle ;  or  in  consequence 
of  direct  blows. 

The  more  serious  accident,  however,  implicating  the  fibula,  is 
what  is  commonly  known  as  "Pott's  Fracture,"  the  seat  of  the 
fracture  being  confined  to  the  lower  fifth  of  the  bone,  and  compli- 
cated with  dislocation  of  the  tibia  from  the  corresponding  surfaco 
of  the  astragalus.  The  foot  is  strongly  everted  by  the  action  of 
the  peroneus  longus,  while  the  heel  is  somewhat  elevated  by  the 
muscles  of  the  calf.  The  internal  lateral  ligament  is  ruptured, 
and  the  internal  malleolus  projects  inward  thus  producing  consid- 
erable deformity.  Not  infrequently  there  is  also  fracture  of  that 
portion  of  the  tibia  which  is  more  immediately  connected  with  the 
fibula. 

Diagnosis.— Provided  the  degree  of  eversion  of  the  foot  be 
slight,  and  the  swelling  considerable,  the  diagnosis  may  be  some- 
what difficult,  as  a  simple  sprain  or  rupture  of  the  ligaments  will 
often  closely  simulate  this  fracture.  The  true  nature  of  the  injury 
can,  however,  be  ascertained  by  passing  the  fingers  carefully 
along  the  bone,  when  a  slight  movement  of  the  fragments  will  be 
apparent ;  while  it  is  also  found  possible  to  evert  the  foot  preter- 
naturally,  thus  indicating  the  loss  of  function  suffered  by  the  exter- 
,  nal  malleolus. 

Treatment. — The  indication  is  to  place  and  maintain  the  foot 
in  a  position  the  reverse  of  that  which  it  assumed  in  consequence 
of  the  injury.  This  is  best  accomplished  by  the  employment  of 
Dupuytren's  apparatus,  as  shown  in  Fig.  335.     It  consists  of  a 
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Big.  335. 


A  side  view  of  Dupuy  tren's  Pad  and  Splint  for  the  treatment  of  fracture  of  the  lower 
•  fifth  of  the  fibula  as  applied  to  the  right  limb.     (After  Nature.) 

light  wooden  splint  reaching  from  the  upper  third  of  the  leg  to 
about  three  inches  below  the  sole  of  the  foot,  and  a  wedge-shaped 
cushion  reaching  from  the  same  point  to  the  ankle.  The  limb  is 
then  enveloped  by  the  common  bandage,  care  being  taken  not  to 
compress  it  opposite  the  site  of  fracture,  the  apparatus  is  stretched 
along  its  inner  surface  with  the  tapering  end  of  the  pad  upward 
and  secured,  first  above  and  then  below,  the  roller  being  passed 
around  the  foot  and  ankle  so  as  to  turn  the  internal  margin 
of  the  foot  upward  and  inward.  The  limb  may  afterward  be 
kept  in  the  extended  position,  or  be  placed  half  bent  upon  its 
outer  surface.  The  parts  should  be  carefully  watched,  the  dress- 
ings changed  from  time  to  time,  and  passive  motion  instituted  at 
the  end  of  the  third  week. 

§  2.—FRACTURES  OP  THE  TIBIA. 

Fractures  of  the  tibia  are  produced  in  a  large  majority  of  cases 
by  the  application  of  direct  violence,  though  they  are  sometimes 
occasioned  by  falls  upon  the  foot.  The  accident  is  generally  com- 
plicated with  fracture  of  the  fibula.  The  fracture  is  generally 
oblique  and  seated  in  the  lower  fourth  of  the  bone,  the  par- 
ticular form  of  displacement  depending  upon  the  direction  of  the 
fracture.  Thus,  if  the  separation  occurs  from  above  downward 
and  forward,  the  fragments  will  override  each  other,  the  lower 
one  being  drawn  upward  and  backward  by  the  action  of  the  gas- 
trocnemius and  soleus  muscles;  provided,  however,  the  direction 
of  the  fracture  be  from  above  downward  and  backward,  the  heel 
will  be  drawn  upward  by  the  same  muscles,  thus  causing  the 
inferior  fragment  to  project  forward.  In  either  case  the  sharp 
extremity  of  bone  is  liable  to  protrude  through  the  integuments 
and  produce  a  compound  injury. 
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Treatment. — Fractures   of  the  tibia,  at  whatever  portion  of 
the  limb   they  may  occur,  are  best  treated  by  means  of  the  tin 
case  and  so  shaped  as  to  fit  the  limb.     It  should  reach  a  few  inches 
above  the  knee  and   be  provided   with  a  foot-piece   as   shown  in 
Fig.  336.     The  limb  should  be   bandaged  in  the  usual  manner, 
and  any  tendency  to  displacement  counter- 
acted by  the  use  of  a  compress,  so  arranged 
as  to  bear  equally  upon  the  ends  of  the 
fragments.     In  speaking  of  this  manner  of* 
treatment,  Prof.  Gross  remarks  :    UI  have 
never  found  it  necessary  to   employ  any 
other  apparatus  than  the  tin  case,  no  mat- 
ter  where   the   tibia  has   been   broken." 
Another  method  -  of   treating   fracture   of 
the  tibia,  in  the  upper   extremity,  extend- 
ing into  the  condyles,  is  to  place  the   limb 
in  a  straight  position,  so  that  the  condyles 
of  the  femur  may  act  as  a  splint  and  preserve  the  broken  parts  in 
their  places,  extension  and  counter-extension  being  maintained  by 
two  long  splints.     The  whole  limb  should  be  raised  so  as  to  relax 
the    extensor   muscles  of   the  knee.     Pasteboard  or  felt  splints 
and  starched  bandages  may   also  be   applied  to  keep  the  joint 
motionless,  ucare  being  taken  that  they  do  not  cover  the  front  of 
the  knee."     Passive  motion   should  be  commenced  in  about  five 
weeks.       In  treating  these  fractures  of  the  body  of  the  bone,  the 
wooden  splints  of  Dr.  Welch  and  the  wire  apparatus  of  Dr.  Bauer 
will  be  found  exceedingly  efficient — the  latter   being  particularly 
valuable  on    account    of   its   light,   airy   and  pliable  character. 
Hodgen's  splint  answers  an  admirable  purpose  in  this  as  well  as 
other  fractures  of  the  leg.     The  treatment  will  be  the  same  as  in 
ordinary  cases. 

SECTION  VHI. 


FRACTURES     OF     THE    TARSUS. 

The  bones  of  the  tarsus  are  rarely  the  seat  of  fracture,  though 
any  of  them  are  liable  to  this  variety  of  injury. 

The  astragalus    may  be  broken  in  consequence  of  falls  upon 
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the  feet,  or  more  rarely,  by  being  crushed  between  opposing 
bodies.  Commonly  very  little  or  no  displacement  occurs,  and 
'  owing  to  its  situation,  the  character  of  the  surrounding  structures, 
and  the  severe  swelling  ensuing,  the  true  nature  of  the  case  is  not 
always  readily  determined.  Crepitation,  which  can  ordinarily  be 
elicited,  will,  however,  serve  to  establish  the  diagnosis.  ^ 

Fracture  of  the  calcaneum  may  result  from  the  same  causes 
as  those  producing  a  like  injury  of  the  astragalus,  while  it  is  also 
liable  to  be  broken  by  violent  contraction  of  the  gastrocnemii 
muscles.  When  produced  by  the  latter  cause,  the  line  of  frac- 
ture is  always  situated  at  some  point  intermediate  between  the 
astragalus  and  the  insertion  of  the  tendo-Achillis,  in  which  case 
the  posterior  fragment  is  liable  to  be  drawn  upward. 

The  symptoms  pointing  to  fracture  of  this  bone  are  pain* 
slight  displacement,  together  with  swelling,  crepitation  and  loss 
of  motion  in  the  foot. 

The  other  bones  of  the  tarsus  are  rarely  broken,  except  by  the 
application  of  such  violent  force  as  renders  the  injury  compound, 
and  of  so  serious  a  character  that  immediate  amputation  in  a 
majority  of  cases  promises  the  only  proper  resource. 

Prognosis. — In  fracture  of  the  astragalus  the  chief  danger  to 
be  apprehended  is  anchylosis,  more  or  less  complete,  of  the  ankle 
joint ;  while  in  the  other  bones  there  is  also  a  strong  tendency  on 
the  part  of  the  fragments  to  become  carious,  thus  ultimately 
demanding  removal,  or  perhaps  amputation  of  the  entire  foot. 
This  is  especially  the  case  in  compound  fracture. 

Treatment. — In  fracture  of  the  astragulus  without  serious 
lesion  of  the  ankle  joint  or  soft  parts,  an  attempt  may  be  made 
by  extension  and  pressure  to  restore  the  parts  to  their  natural  posi- 
tion, but  failing  in  this,  recourse  must  be  had  to  excision. 

In  fracture  of  the  calcaneum  where  there  is  no  displacement  it 
is  only  necessary  to  keep  the  foot  and  leg  in  a  quiet,  relaxed  con- 
dition, with  a  tin  case,  or  two  side  splints,  the  inflammatory  action 
being  subdued  by  the  usual  remedies.  Where  there  is  displace- 
ment the  best  mode  of  treatment  is  by  means  of  a  short  splint 
applied  to  the  anterior  part  of  the  limb.  It  should  be  adapted  to 
the  shape  of  the  limb,  be  well  padded,  and  reach  from  the  middle 
of  the  leg  nearly  as  far  as  the  toes.      By  this  means  the  leg  and 
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foot  is  maintained  in  an  extended  position  and  the  muscles  of  the 
calf  relaxed.  The  upper  fragment  is  kept  in  place  by  applying 
adhesive  strips  and  a  compress  around  the  heel  and  sole,  and  then 
bandaging  the  foot  and  leg  in  opposite  directions.  This  position 
should  be  maintained  for  about  six  weeks.  The  inflammation, 
which  in  some  cases  is  considerable,  should  be  combatted  by  the 
usual  remedies. 

SECTION  IX. 

FRACTURES    OF   THE   METATARSUS   AND    PHALANGES. 

Fracture  of  the  metatarsal  bones,  results  from  direct  blows  or 
from  the  passage  of  heavy  vehicles,  and  is  commonly  accompanied 
by  complications  of  so  serious  a  character  that  amputation 
becomes  a  necessary  resource  sooner  or  later.  It  is  also  to  be 
observed  that  the  usual  persistence  of  inflammatory  action  in  the 
dense  fibrous  structures  surrounding  these  bones,  is  particularly 
liable  to  occasion  caries  or  necrosis  of  the  injured  bone.  This  is 
frequently  the  case  in  injuries  that  seem  comparatively  slight. 

Provided  only  one  of  the  metatarsal  bones  is  broken,  little  or 
no  displacement  will  ordinarily  occur ;  there  are,  however,  occa- 
sional exceptions  to  this  rule,  while  a  considerable  degree  of  de- 
formity is  apt  to  result  in  case  two  or  more  of  them  are  broken 
at  the  same  time.  Thus,  Malgaigne  relates  an  example  in  which 
three  of  the  middle  bones  suffered  fracture  from  the  passage  of  a 
carriage  wheel,  the  proximal  fragments  continuing  permanently 
displaced  to  such  a  degree  as  to  require  the  patient  to  wear  a 
special  shoe. 

In  conducting  the  treatment  great  care  should  be  exercised  to 
coaptate  the  fragments  as  perfectly  as  possible,  as  the  slightest 
variation  is  likely  to  produce  more  or  less  serious  inconvenience, 
and  considerable  force  by  way  of  depressing  or  elevating  the 
fragments,  may  with  propriety  be  employed,  unless  the  displace- 
ment should  result  in  consequence  of  muscular  contraction ;  in 
the  latter  case  such  a  course  is  inadvisable.  Apposition  is  to  be 
maintained  by  pasteboard  splints,  compresses  and  roller,  combat- 
ting the  inflammation  by  the  use  of  medicated  dressings  as  previ- 
ously advised. 
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The  phalanges  are  liable  to  be  broken  by  the  same  class  of 
causes  that  produce  fracture  of  the  metatarsus,  and  like  the  lat- 
ter are  generally  so  severely  injured  as  to  necessitate  their 
removal.  In  case,  however,  it  be  thought  advisable  to  attempt 
the  saving  of  the  toe,  it  should  be  supported  by  a  long  and  broad 
splint  extending  the  entire  length  of  the  foot. 

Compound  fractures  oj  the  leg  and  foot  are  to  be  treated 
on  the  same  general  principles  already  laid  down.  When  there  is 
much  contusion  of  the  soft  parts  Arnica  is  the  appropriate  rem- 
edy ;  Hypericum  for  laceration  of  the  soft  tissues,  and  Calen- 
dula for  suppurative  action  consequent  upon  the  injury  to  the  soft 
tissues.  In  all  cases  of  fracture,  when  bony  union  is  tardy, 
great  benefit  will  be  derived  by  the  internal  and  external  use 
of  Symphytum.  I  have  witnessed  the  most  marked  benefit  fol- 
low the  use  of  the  latter  remedy,  and  especially  in  those  cases 
where  ossific  union  from  constitutional  or  other  causes  seemed 
indisposed  to  take  place.  In  one  case  of  fracture  of  the  patella 
occurring  in  a  lady  over  sixty  years  of  age,  and  where  bony  union 
failed  to  take  place  under  ordinary  treatment,  this  remedy  pro- 
duced the  most  gratifying  results,  inciting  the  parts  to  a  healthy 
action,  and  bringing  about  perf  e<?t  osseous  union  in  less  than  three 
weeks.  This  is  only  one  of  many  cases  where  I  have  witnessed 
the  brilliant  effects  of  Symphytum  in  restoring  vital  action,  and 
in  bringing  about  bony  union. 


PART  XVIII. 


OPERATIVE  SURGERY. 


CHAPTER  I. 

GENERAL   REMARKS   IN   REGARD    TO    SURGICAL   OPERATIONS. 

The  operative  department  of  surgery,  which  embraces  every 
manipulation  of  the  chirurgic  art,  from  the  introduction  of  a  cath- 
eter, to  amputation  at  the  hip  joint,  has  within  the  last  decade 
undergone  marked  improvement.  The  rapid  increase  of  Homoe- 
opathy, and  the  adaptation  of  its  therapeutics  to  the  cure  of 
many  surgical  diseases,  in  the  hands  of  a  corps  of  skillful  and 
accomplished  surgeons,  has  done  much  to  lessen  the  frequency  of 
operative  procedures,  and  the  surgery  of  to-day  unlike  that  of 
a  few  years  ago  has  strictly  put  on  the  garb  of  conservatism. 
The  success  attending  homoeopathic  medicines  in  the  cure  of 
many  diseases  pronounced  incurable  under  allopathic  practice 
save  by  the  use  of  cutting  instruments,  has  been  abundantly  at- 
tested in  the  various  journals  of  our  school.  Still  there  is  greater 
progress  to  be  made  in  this  direction,  and  with  the  marked  im- 
provement in  the  past,  let  us  hope  that  the  future  will  bring 
equally  good  results,  until  it  shall  be  demonstrated  and  proven 
before  all  men,  that  homoeopathic  surgery  is  as  far  in  advance  of 
its  allopathic  rival,  as  this  new  system  of  practice  is  superior  to 
the  old. 

Yet  despite  the  best  directed  efforts  of  the  surgeon  in  the 
application  of   the   law  of  $imiliay  there   are   many   diseases, 
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lesions  and  injuries  that  demand  operative  interference  to  save 
both  life  and  limb.  It  is  my  intention,  therefore,  in  this  and  the 
following  chapters,  to  present  to  the  student  those  operations  that 
are  necessary  to  be  performed  as  a  consequence  of  existing 
disease,  injury,  etc.,  relief  not  having  been  procured  by  medical 
treatment, 

Surgical  operations  must  sometimes  be  done  on  the  instant, 
from  urgent  necessity,  as,  for  example,  when  a  foreign  body  is 
impacted  into  the  trachea,  it  is  inoperative  to  open  that  tube  ;  or, 
in  compression  of  the  brain  from  depressed  bone,  to  elevate  the 
offending  fragment.  It  is  therefore  important  that  the  surgeon 
be  prepared  on  all  occasions  to  act  with  promptitude,  and  with  a 
thorough  knowledge  of  the  resources  of  his  art,  for  the  success- 
ful employment  of  which,  he  should  cultivate  a  habit  of  neatness 
and  accuracy  in  every  detail  that  looks  to  the  welfare  of  his 
patient.  When  no  such  urgency  exists,  all  arrangements  should 
be  deliberately  made,  and  all  precautions  adopted  which  may 
tend  to  insure  the  greatest  degree  of  success. 

Much  depends  upon  the  surroundings  of  the  patient.  These 
should  be  as  cheerful  as  possible,  without  excitement.  A  well 
ventilated  room  and  proper  diet  are  always  essential,  and  in 
many  cases  trained  attendants  must  be  secured.  In  hospital 
practice  these  things  ought  to  be  matters  of  course  ;  in  private, 
the  surgeon  must  see  to  them  in  each  instance. 

When  the  case  is  one  of  injury,  a  careful  inquiry  should  be 
made  as  to  the  existence  of  other  lesions  ;  thus,  it  would  be  use- 
less to  amputate  an  arm  or  leg  for  compound  fracture,  if  the 
patient  were  suffering  also  from  laceration  of  the  brain- sub- 
stance, or  from  rupture  of  the  liver.  The  same  is  true  of  dis- 
ease ;  it  would  be  folly  to  remove  a  cancerous  mamma,  if  the 
axillary  glands  were  involved,  or  a  cancerous  testis,  if  the  lum- 
bar glands  were  implicated. 

The  probability  of  success  in  an  operation  is  much  lessened  by 
morbid  constitutional  states,  such  as  typhoid  fever,  syphilis,  or 
phthisis  ;  by  nervous  disorders,  such  as  chorea,  epilepsy,  or  deli- 
rium tremens  ;  or  by  disease  of  important  organs,  such  as  dia- 
betes, or  fatty  liver.  Excessive  timidity  in  the  patient  is  some- 
times an  adverse  condition. 
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A  thorough  knowledge  of  the  anatomy  of  the  part  to  be  oper- 
ated on  is  essential  to  scientific  surgery ;  and  where  deviations 
from  the  normal  arrangement  of  the  parts  are  likely  to  exist, 
these  must  be  taken  into  account. 

The  best  time  for  operating  is  in  clear  weather,  with  an  as- 
cending lbarometer,  and  with  the  temperature  neither  very  high 
nor  very  low. 

Qualifications  of  the  Surgeon. — Every  surgeon  should  aim 
to  be,  if  not  a  brilliant,  at  least  a  neat  and  successful  operator  ; 
and  yet  the  mere  use  of  the  knife  and  other  instruments  consti- 
tutes but  a  small  part  of  the  operative  surgeon's  duty.  It  is  of 
much  greater  importance  for  him  to  be  a  careful  and  accurate 
diagnostician,  and  to  have  that  knowledge  of  pathology  and  ther- 
apeutics, which  will  enable  him  to  decide  whether  an  operation 
should  or  should  not  be  performed,  and,  when  the  operation  is 
over,  to  conduct  the  after-treatment  of  the  patient  in  a  judicious 
manner,  than  merely  to  be  able  to  do  the  operation  in  a  given 
number  of  seconds,  or  to  shape  his  incisions  in  peculiarly  graceful 
curves  ;  in  other  words,  what  is  technically  called  judgment,  is 
more  essential  to  a  surgeon  than  mere  operative  skill.  The  day 
is  happily  past  when  it  was  thought  right  for  a  surgeon  to  be  a 
mere  hand- worker  under  the  direction  of  another,  and  it  is  becom- 
ing more  and  more  established  as  a  rule,  that  no  one  is  justified 
in  operating  in  any  case,  unless  his  own  practical  knowledge  and 
judgment  tell  him  that  in  that  case  the  operation  should  indeed  be 
performed.  No  one  can  hope  to  be  a  successful  operator,  who  is 
not  thoroughly  grounded  in  anatomy ;  it  is  rather  mortifying, 
after  amputating  a  thigh,  to  be  unable  to  find  the  femoral  artery 
without  loosening  the  torniquet,  or  to  dissect  around  the  neck  of 
the  scapula  in  an  attempt  to  cut  into  the  shoulder  joint ;  yet  the 
surgeon  must  not  in  his  zeal  for  the  cultivation  of  anatomy,  neg- 
lect the  other  branches  of  medical  science.  The  importance,  and 
even  necessity,  of  a  thorough  knowledge  of  practical  anatomy, 
can,  indeed,  scarcely  be  overrated  ;  yet  it  is  more  essential  for 
the  surgeon  to  be  well  versed  in  pathology  and  therapeutics  (or, 
in  other  words,  to  be  an  accomplished  physician),  than  it  is  for 
him  to  know  the  attachments  of  every  muscle  in  the  body,  or  all 
the  possible  variations  of  arterial  distributions. 
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Circumstances  Influencing  Results  of  Operations. — 
The  success  of  an  operation  does  not,  however,  by  any  means, 
depend  altogether  upon  the  skill  of  the  surgeon.  Everyone  must 
know  from  his  own  experience,  that  during  certain  periods,  or  in 
certain  classes  of  patients,  the  gravest  operations  have  been 
followed  by  favorable  results,  while  among  a  different  set  of 
patients,  or  at  other  times,  death  has  seemed  almost  inevitably  to 
follow  even  the  slightest  use  of  the  knife.  Various  circumstances 
influence  the  results  of  operations. 

•Age. — The  age  of  a  patient  is  a  very  important  point  for  con- 
sideration ;  children,  beyond  the  earliest  period  of  infancy,  as  a 
rule,  bear  operations  well.  This  is  doubtless  owing,  in  some 
degree,  to  their  freedom  from  constitutional  diseases  and  from 
those  depressing  habits  of  life  which  are  often  acquired  with 
approaching  maturity,  but  is  probably  also  due,  in  a  great  meas- 
ure, to  the  happy  carelessnes  and  freedom  from  anxiety  which  is 
characteristic  of  childhood.  A  child  neither  looks  forward  to  an 
operation  with  dread,  nor  is  oppressed  with  care  for  the  future, 
when  the  operation  is  over.  While  an  operation  may  and  often 
must  be  performed  without  regard  to  the  age  of  the  patient,  the 
surgeon  should,  as  much  as  possible,  avoid  either  extreme  of  life. 
The  new-born  infant  has  less  power  of  recuperation  than  the  older 
child,  while,  on  the  other  hand,  an  operation  might  be  perfectly 
proper  and  suitable  if  performed  on  a  strong  and  vigorous  man  in 
the  prime  of  life,  which  would  be  little  better  than  butchery  if 
practiced  on  one  tottering  on  the  verge  of  the  grave. 

The  general  state  of  a  patient's  health  exercises  an  import- 
ant influence  upon  the  success  of  an  operation.  Hence  it  is 
observed  that  those  whose  occupation  has  been  of  an  exhausting 
or  otherwise  unhealthy  character  bear  operations  worse  than  those 
whose  lives  have  been  spent  under  more  favorable  circumstances. 
This  is  one  reasen  why  serious  operations,  such  as  amputations, 
are  less  successful  among  the  inmates  of  our  large  city  hospitals 
(for  their  patients  are  usually  derived  from  the  least  healthy  class 
of  inhabitants)  than  among  hearty  agriculturists  who  bring  to 
the  operating  table  a  constitution  unimpaired  by  either  the  dis- 
eases or  the  vices  of  city  life.  Hence  too,  if,  before  a  battle, 
soldiers  have  been  worn  down  by  long  marches  and  insufficient 
.  32 — vol.  n. 


490  SCIENCE  AND  ART  OF  SURGERY. 

food,  they  will  bear  the  operations,  which  may  be  rendered  need- 
ful by  the  conflict  of  the  day,  worse  than  if  their  general  condition 
had  been  unimpaired  by  antecedent  suffering. 

The  condition  of  particular  organs  should  be  carefully 
inquired  into  in  estimating  the  chances  of  succees  after  any 
operation.  No  one  would  think  of  operating,  unless  for  absolute 
necessity,  upon  a  patient  whose  lung  contained  a  large  tubercu- 
lous cavity,  or  who  suffered  from  serious  organic  disease  of  the 
heart.  Our  army  medical  officers  can  testify  to  the  unfavorable 
influence  upon  the  results  of  operations  exercised  by  the  chronic 
diarrhoea  and  attendant  ulceration  of  the  bowels,  from  which  so 
many  of  our  soldiers  perished  during  the  late  war,  and  every 
practical  surgeon  knows  how  slight  are  the  chances  of  success, 
after  even  a  comparatively  slight  operation,  in  a  patient  suffering 
from  affections  of  the  urinary  organs,  and  especially  from  the 
chronic  forms  of  Bright's  disease. 

The  temperament  and  idiosyncrasy  of  a  patient  exercise  an 
influence  upon  the  success  of  operations.  Some  races,  as  the 
Chinese,  the  individuals  of  which  appear  to  be  of  a  lymphatic 
temperament,  seem  to  tolerate  operations  which  among  other 
nations  would  be  extremely  fatal.  An  individual  of  a  cheerful, 
light,  and  buoyant  disposition  has,  I  think,  a  better  chance  of 
recovery  from  a  given  operation  than  either  one  who  is  gloomy 
and  who  fears  the  approach  of  death,  or  one  who  calmly  and  phil- 
osophically makes  up  his  mind  to  either  alternative. 

The  hygienic  conditions  to  which  a  patient  is  subjected 
before,  at  the  time  of,  and  after  an  operation,  exercise  a  marked 
influence  upon  the  success  or  failure  of  the  operation.  A  man 
who  is  half  starved  is  in  no  condition  to  undergo  a  serious  opera- 
tion, nor,  on  the  other  hand,  is  one  who  habitually  overtaxes  his 
digestive  powers  by  too  much  indulgence  in  rich  and  stimu- 
lating food,  or  who  exhausts  his  nervous  system  by  intoxication. 
Those  who  have  long  been  exposed  to  a  close  and  impure  atmos- 
phere, or  who  have  constantly  inhaled  noxious  exhalations  whether 
of  animal  or  vegetable  origin,  are  less  able  to  undergo  an  opera- 
tion than  those  who  have  lived  in  large  and  well-ventilated  apart- 
ments and  in  a  healthy  locality.  The  hygienic  surroundings  of 
the  patient  at  the  time  of  operation  are  also  of  great  importance. 
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Except  in  case  of  necessity,  no  operation  should  be  done  in  very 
hot  weather,  or  during  the  prevalence  of  an  epidemic,  especially 
of  such  diseases  as  erysipelas  or  hospital  gangrene.  The  room  in 
-which  an  operation  is  done  should  be  large,  well  ventilated,  and 
in  cold  weather  well  wanned:  it  should  be  kept  scrupulously 
clean.  The  army  surgeon  must  indeed  practice  his  art  in  cold 
and  rain,  or  under  the  full  rays  of  the  summer  sun  ;  his  opera- 
tions are  eminently  those  of  necessity,  and  must  be  done  under 
circumstances  which  he  cannot  control.  But  in  civil  hospitals, 
and  in  most  instances  in  private  practice,  the  operator  can  secure 
such  surroundings  as  are  needful  for  his  patient's  welfare.  In 
certain  operations,  as  in  those  which  involve  extensive  exposure  of 
the  abdominal  cavity,  these  external  conditions  are  of  extreme 
importance :  no  surgeon  is  justified  in  performing  ovariotomy  in 
a|cold,  a  damp,  or  a  foul  room. 

After  an  operation ,  a  patient  should  be  placed  in  the  best 
possible  hygienic  conditions.  As  every  operation  (except  per- 
haps the  very  slightest)  is  followed  necessarily  by  inflammation, 
what  has  already  been  described  as  the  hygenic  treatment  of  the 
inflammatory  process  should  be  immediately  adopted.  While  the 
digestive  powers  should  not  be  burdened  by  the  administration  of 
heavy  or  irritating  food,  the  patient  must  not  be  starved,  under 
the  impression  that  such  a  course  can  prevent  the  development  of 
inflammation.  I  know  of  no  food  better  adapted  to  the  condition 
of  a  patient  immediately  after  an  operation  than  milk,  and  hence 
I  commonly  direct  milk  diet  under  such  circumstances. 

Too  much  stress  cannot  be  laid  upon  the  importance  of 
free  ventilation  for  a  surgical  ward  ;  one  of  the  greatest  merits 
of  the  pavilion  system  of  hospital  construction  which  was  so 
largely  adopted  during  the  late  war,  was  the  almost  impossibility 
of  making  pavilions,  especially  with  ridge  ventilation,  close,  as 
they  would  invariably  have  been,  had  the  patients  and  hospital 
attendants  found  it  practicable  to  make  them  so.  There  is  room 
for  scepticism  as  to  the  practical  utility  of  any  of  the  plans  for 
artificial  ventilation  which  have  been  proposed  of  late  years  :  it 
may  be  doubted  whether  anything  can  compensate  for  the  absence 
4>f  large  windows  upon  both  sides  of  a  ward.      While  the  surgeon 
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would  of  course  not  wish  to  expose  his  patient  to  a  draught,  and 
would  therefore  take  care  not  to  place  a  bed  immediately  beneath 
an  open  window,  yet  it  is  always  better  to  run  the  risk  of  having 
too  much  than  by  any  chance  to  have  too  little  fresh  air ;  I 
believe  with  Mr.  Erichsen  that  the  "east  wind"  does  more  harm 
indiretly  by  inducing  the  closure  of  doors  and  windows,  than  by 
any  deleterious  influence  which  itself  possesses. 

Not  only  should  over-crowding  be  avoided  in  a  hospital  ward, 
but  the  surgeon  should  adopt  means  to  avoid  all  sources  of  zymotic 
poisoning  from  contagious  emanations,  whether  gaseous  or  other- 
wise. For  this  purpose  the  ward  should  be  kept  scrupulously 
clean  ;  all  excreta  should  be  removed  as  soon  as  possible,  and  if 
this  cannot  be  at  once  done,  disinfectants,  and  especially  those 
containing  chlorine  or  carbolic  acid,  should  be  freely  used.  The 
ward  should  contain  no  unnecessary  furniture ;  there  shouldAe 
no  pictures  or  engravings  hung  about  the  walls,  and  bed-curtains 
should  be  strictly  forbidden ;  these  all  serve  as  nests  to  collect  any 
noxious  exhalations  which  may  permeate  the  atmosphere.  If  any 
case  of  erysipelas,  pyemia,  or  hospital  gangrene  occur  in  a  ward, 
the  affected  person  should  he  at  once  removed  to  an  isolated 
apartment,  or  at  least  separated  as  widely  as  possible  from  other 
wounded  patients ;  these  diseases,  if  not  directly  contagious,  at 
least  do  harm  by  impairing  the  quality  of  the  surrounding  air. 

If  sponges  be  employed,  every  patient  should  have  his  own, 
and  they  should  be  frequently  renewed ;  a  pledget  of  tow  forms 
a  good  substitute  for  a  sponge,  and  has  the  advantage  that  its 
cheapness  permits  it  to  be  thrown  away  after  once  using.  The 
lint,  or  other  material  employed  in  dressing  wounds,  should  never 
be  used  twice  ;  hence  the  great  importance  of  finding  inexpensive 
substitutes,  as  has  been  ingeniously  done  at  the  Pennsylvania 
Hospital,  by  Drs.  Addinell,  Hewson  and  D.  H.  Agnew,  in  intro- 
ducing paper  as  a  cheap  surgical  dressing. 

It  is  well  for  the  surgeon  to  wash  his  own  hands  frequently  in 
going  from  case  to  case,  and  he  should  enforce  scrupulous  cleanli- 
ness on  the  part  of  his  dressers  and  nurses ;  these  may  seem 
trivial  matters,  but  it  is  upon  the  attention  paid  to  just  such 
things  as  these  that  the  well-doing  of  a  surgical  ward  often 
depends. 
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Causes  of  Death  after  Operation.— A  patient  may  be  in 
a  good  condition  for  an  operation,  the  operation  itself  be  most 
skillfully  executed,  the  hygienic  conditions  by  which  the  patient  is 
surrounded  may  be  excellent,  and  yet  the  apparently  best  grounded 
hopes  of  success  miy  be  disappointed  by  death  following  the  op- 
eration, sometimes  with  great  rapidity.  There  is  no  subject 
which  has  greater  claims  for  the  surgeon's  consideration  than  that 
of  the  causes  of  death  after  operation.  These  causes  may,  of 
course,  be  very  various  ;  but  there  are  some  which  seem  to  be  so 
immediately  connected  with  the  circumstance  of  an  operation 
having  been  performed,  as  to  merit  special  mention  in  this  place. 

Shock. — A  patient  may  die  from  the  direct  shock  of  the  opera- 
tion. As  has  been  explained  more  fully  when  speaking  of  shock 
as  one  of  the  constitutional  effects  of  external  violence,  vol.  1,  p. 
614,  there  is  a  positive  physical  affection  known  as  shock,  to  be 
distinguished  from  the  mental  emotion  and  perturbation  which 
sometimes  receives  the  same  name.  Hence  it  is  erroneous  to 
say,  as  is  often  done,  that  the  occurrence  of  shock  is  prevented 
by  the  use  of  anaesthetics :  the  sensation  of  pain  is  indeed  done 
away  with,  and  much  of  the  mental  anxiety  which  was  formerly 
the  cause  of  intense  agony  before  and  during  an  operation*  is  no 
doubt  avoided;  but  there  is  a  powerful  cause  of  positive  physical 
depression  which,  in  some  degree,  attends  every  operation.  A 
patient  may  come  to  the  operating  table  in  a  perfectly  composed 
and  even  cheerful  frame  of  mind,  remain  in  a  state  of  complete 
anaesthesia  during  the  whole  operation,  and  yet,  without  any 
great  loss  of  blood  or  other  obvious  cause,  die  within  a  few 
hours  after  its  termination,  from  a  purely  physical  condition  of 
shock. 

The  shock  of  some  operations  is  much  greater  than  that  of 
others:  thus  a  large  amputation,  as  through  the  thigh  or  at  the 
hip  joint,  is  attended  with  more  shock  than  one  through  the 
leg  or  arm;    the  removal  of  a  tumor  in  the  immediate  proximity 


*  A.  most  vivid  and  painful  description  of  the  suffering  under  ampu- 
tation before  the  days  of  anaesthesia,  may  he  found  in  a  letter  from  Prof. 
Wilson  to  Sir  J.  Y.  Simpson  (Obstet.  Men.  and  Oontrib.,  vol.  ii,  and  Acu- 
pressure, p.  566). 
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f  the  base  of  the  scull,  is  attended  with  more  shock  than  the  * 
taking  away  of  a  much  larger  mass  from  another  part  of  the 
body  ;  and  there  is  sometimes  observed  in  the  comparatively 
slight  operation  of  castration,  a  marked  failure  of  the  pulse  at 
the  moment  of  dividing  the  spermatic  cord.  The  treatment  of 
shock,  after  an  operation,  is  to  be  conducted  by  keeping  the  pa- 
tient as  quiet  as  possible,  in  a  recumbent  position,  and  placing 
hot  bricks,  or  bottles  filled  with  hot  water  under  the  bedclothes,. 
80  as  to  produce  an  equable  warmth  of  temperature,  and  the  use 
of  Camphor,  Arnica,  Ammonia,  or  other  remedies  as  recom- 
mended in  the  treatment  of  Shock,  vol*  1,  p.  616,  until  reaction 
shall  have  taken  place.  In  hospitals,  metallic  foot- warmers  are 
usually  provided,  and  should  always  be  kept  in  readiness.  While 
the  body  is  to  be  kept  warm,  free  access  of  air  to  the  lungs  must 
be  secured  by  opening  the  windows,  if  necessary,  and  even  by 
fanning.  As  soon  as  reaction  has  taken  place,  Aconite  should 
be  given  to  moderate  the  excitement,  and  the  case  treated  after- 
wards according  to  circumstances. 

The  older  writers  described  what  they  called  "  secondary  or 
insidious  shock,"  which  might  come  on  subsequently  to  or  inde- 
pendently of  the  occurrence  of  the  primary  form.  This,  which  is 
the  most  fatal  variety  of  shock,  is  developed  at  an  interval  of 
from  several  hours  to  one,  two,  or  more  days  after  an  operation  ; 
it  is,  in  most  if  not  in  all  cases,  dependent  on  the  form- 
ation of  heart  clots,*  which  may  cause  death  by  directly  embar- 
rassing the  action  of  that  organ,  or  more  remotely  by  fragments 
becoming  detached  and  plugging  the  arteries  of  the  brain  or 
lungs,  a  fatal  result  being  thus  caused  by  the  process  known  as- 
embolism.  Either  primary  shock  or  great  loss  of  blood  would,, 
by  diminishing  the  force  of  the  circulation,  tend  to  increase  the. 
risk  of  this  formation  of  heart  clots. 

Hemorrhage  at  the  time  of  or  subsequent  to  an  operation  is 
very  often  the  cause  of  death ;  nothing  can  be  more  erroneous 
than  to  assert,  as  is  sometimes   done,  that  a  moderate  loss  of 

*  Fayrer  has  particularly  insisted  upon  the  frequency  of  death  after 
operations  from  the  formation  of  fibrinous  coagula  in  the  right  side  of 
the  heart,  and  believes  that  a  malarious  state  of  the  blood  acts  as  a  pre* 
disposing  cause  of  such  coagulation. 
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blood  during  an  operation  is  beneficial  to  the  patient.  Every  drop 
of  blood  is  valuable  ;  there  can  be  no  question  that  there  is  no 
surer  way  of  making  an  operation  unsuccessful,  than  to  neglect 
even  apparently  slight  hemorrhage.  The  absolute  amovnt  of 
blood  lost  during  an  operation  is  not  so  immediately  the  cause 
of  danger  as  the  rapidity  with  which  the  bleeding  occurs. 
Thus  an  amputation  at  the  hip  joint,  in  which  one  or  at 
most  two  or  three  jets  from  the  femoral  artery,  together  with  the 
shock  of  the  operation,  produced  a  state  of  collapse  from  which 
the  patient  never  rallied  ;  a  much  larger  quantity  of  blopd  has 
been  lost  in  other  operations,  where  the  flow  was  more  gradual, 
and  in  which  the  resulting  depression  was  scarcely  perceptible* 
Intermediate  or  intermediary  hemorrhage ,  as  it  is  sometimes 
called,  is  apt  to  occur  when  the  patient  begins  to  react  from  the 
state  of  anaesthesia,  and  after  he  has  become  warm  in  bed,  from 
vessels  having  escaped  the  surgeon's  notice  when  the  force  of  the 
circulation  was  depressed  ;  hence,  if  there  has  been  much  shock, 
or  if  the  operator  has  been  unable  to  detect  the  mouths  of  vessels 
which  yet  he  knows  must  have  been  divided,  it  is  well  to  postpone 
the  final  closure  of  the  wound  until  after  complete  reaction* 
Secondary  hemorrhage  may  come  on  at  any  period  between 
the  occurrence  of  reaction  and  the  ultimate  healing  of  the  wound  ; 
,it  may  result  from  the  premature  detachment  of  ligatures,  either 
from  their  having  been  in  the  first  place  insecurely  applied  or 
from  subsequent  inflammatory  changes  in  the  coats  of  the  ves- 
sels, or  it  may  be  due  to  the  occurrence  of  sloughing,  open- 
ing vessels  which  had  not  been  divided,  or  at  a  part  higher 
than  the  point  of  ligation. 

A  patient  may  die  after  an  operation,  from  the  violence  of  the 
inflammation  or  the  accompanying  traumatic  fever  which, 
except  in  slight  cases,  necessarily  ensues.  The  symptoms  and 
treatment  of  these  conditions  have  been  sufliciently  discussed  in 
vol.  1,  p.  194,  et  sequitur. 

A  patient  may  die  after  an  operation  from  causes  previously 
in  existence  which  the  operation  has  not  been  able  to  remove,  or 
which  it  has  unavoidably  aggravated  ;  as  an  instance  of  the  for- 
mer contingency,  I  may  refer  to  the  deaths  from  hectic  and  sup- 
purative exhaustion  which  follow  excisions  of  joints  ;  of  thelat- 
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ter,  death  from  pre- existing  peritonitis  after  the  operation  of 
herniotomy. 

Finally,  patients  after  operation  are  frequently  carried  off  by 
various  affections,  which,  while  not  necessarily  dependent  on  the 
performance  of  an  operation,  yet  follow  the  use  of  the  knife 
with  sufficient  frequency  to  entitle  us  to  consider  the  operation  as 
their  exciting  cause.  These  are  chiefly  erysipelas,  pyemia, 
hospital  gangrene,  diffuse  inflammation  of  the  areolar  tis- 
sue, and,  more  rarely,  tetanus  ;  these  have  been  referred  to  in 
their  proper  places,  and  are  mentioned  now  merely  to  complete 
this  view  of  the  subject.  '  An  operation  wound,  as  any  other 
wound,  may  become  the  seat  of  diphtheritcc  deposit,  accompan- 
ied by  low  constitutional  symptoms,  and  must  be  treated  on  the 
same  principles  which  guide  the  practitioner  in  treating  a  case  of 
diphtheria  occurring  under  other  circumstances. 

Preparation  of  Patients  for  Operation. — In  view  of  the 
great  dangers  which  are  thus  seen  to  accompany  every  operation, 
it  certainly  behooves  the  surgeon,  whenever  it  is  practicable  to 
do  so,  to  take  measures  as  far  as  possible  to  avoid  those  dan- 
gers ;  and  hence  the  importance  of  attending  to  the  prepara- 
tion of  a  patient  for  operation. 

In  many  cases,  unfortunately,  there  is  but  little  time  offered 
for  preparation  ;  a  patient  with  a  severe  compound  fracture  re- 
quiring immediate  amputation,  or  one  who  is  suffocating  with 
pseudo-membraneous  croup,  cannot  wait  for  any  course  of  pre- 
paratory treatment,  but  must  take  the  chance,  if  an  operation  be 
deemed  proper,  without  regard  to  the  state  of  his  general  health  ; 
yet  even  under  the  most  unfavorable  circumstances,  the  morale  of 
the  patient  may  often  be  improved  by  a  few  soothing  and  en- 
couraging words,  while,  if  there  be  much  physical  depression,  a 
warming  and  stimulating  draught  may  suffice  to  render  him  bet- 
ter able  to  submit  to  the  ordeal  of  the  knife  than  he  would  be 
otherwise. 

Consent  of  Patient. — A  very  important  question,  and  one 
which  admits  of  grave  doubt,  is  as  to  how  far  a  surgeon  may  be 
justified  in  assuming  the  responsibility  of  operating,  when  a 
patient  is  unwilling  to  give  his  assent.  Of  course  no  one  would 
think  of  performing  any  operation  of  complaisance  without  the 
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full  consent  of  the  patient,  but  where  an  operation  is  immediate- 
ly necessary  to  save  life,  as  in  a  case  of  strangulated  hernia  or  of 
injury  requiring  primary  amputation,  the  surgeon's  position  is 
one  of  great  perplexity. 

If  the  patient  be  a  child,  the  consent  of  the  parents  is  quite 
sufficient;  if  an  adult,  but  unable  from  intoxication  or  other 
cause  to  judge  for  himself,  the  consent  of  a  near  relation  or 
friend  who  is  competent  to  decide  the  matter  should  be  obtained ; 
in  the  absence  of  the  parents  or  other  relatives,  the  surgeon  must 
place  himself  as  it  were  in  loco  parentis ,  and  do  fearlessly  what 
he  thinks  best  for  his  patient.  If,  however,  an  adult  in  full  pos- 
session of  his  faculties  refuse  an  operation,  or  if,  in  the  case  of  a 
child,  the  parents  refuse  for  him,  I  cannot  think  it  the  duty  of 
the  surgeon  to  persist  in  operating  under  such  circumstances ; 
he  should  remember  that  spontaneous  recoveries  do  occasionally 
occur  in  the  most  unpromising  cases,  and  that,  on  the  other  hand, 
death  may  very  likely  follow  the  most  eligible  and  best  .executed 
operation ;  and  when  the  true  state  of  the  case  and  the  impera- 
tive necessity  (humanly  speaking)  of  the  operation  have  been 
clearly  and  fully  explained,  I  cannot  think  that  the  surgeon  should 
be  held  responsible  for  the  consequences  of  obstinate  refusal  on 
the  part  of  the  patient  or  bis  friends. 

Preparatory  Treatment. — The  requisite  consent  having  been 
obtained,  in  any  case  that  admits  of  a  short  delay,  it  will  be  de- 
sirable to  occupy  a  few  days  in  preparatory  treatment.  The  diet 
should  be  regulated,  such  articles  as  are  known  to  be  irritating 
and  difficult  of  digestion  being  avoided,  while  the  intestinal  and 
other  secretions  are  brought  into  a  healthy  condition  by  the  use  of 
appropriate  remedies.  In  the  case  of  hospital  patients,  who  are 
often  brought  from  a  considerable  distance  to  undergo  an  opera- 
tion, is  is  proper  to  wait  until  they  have  rested  from  the  fatigues 
of  traveling,  and  have  become  somewhat  accustomed  to  their 
new  quarters  and  the  new  faces  that  surround  them  ;  as  they  are 
frequently  in  a  state  of  debility,  it  is  often  essential  to  place 
them  in  the  most  favorable  state  for  operation. 

In  the  case  of  a  woman,  the  operation  should  not  be  done  dur- 
ing a  menstrual  period  or  during  pregnancy,  if  the  exigencies  of 
the  case  admit  of  postponement.     The  patient  should  be  loosely 
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clad,  and  if  much  bleeding  be  anticipated,  should  wear  an  addi- 
tional garment  which  can  be  removed  after  the  operation.  No 
solid  food  should  be  given,  if  an  anaesthetic  is  to  be  used,  for 
several  hours  previous  to  its  administration.  All  preliminary 
arrangements  should,  if  possible,  be  completed  before  the  anaes- 
thetic is  given,  as  there  can  be  no  doubt  that  prolonged  anaes- 
thesia exercises  an  unfavorable  influence  upon  the  success  of  an 
operation.  The  rule  upon  this  point  must,  however,  vary  with 
the  individual  case ;  thus  if  an  operation  on  a  woman  will  neces- 
itate  exposure  of  the  person,  it  is  obviously  better  that  the  anaes- 
thetic should  be  administered  before  the  patient  is  removed  from 
her  bed,  and  that  the  final  arrangements  should  be  postponed 
until  she  has  become  unconscious.  If  the  rectum  or  adjoining 
parts  are  to  be  involved  in  the  operation,  the  bowels  should  be 
unloaded  the  evening  before,  or  an  enema  be  given  a  few  hours 
anterior  to  beginning  the  operative  procedure. 

Preliminary  Arrangements, — The  surgeon  should  himself 
see  that  the  patient  is  in  good  condition  for  the  operation,  and 
that  all  necessary  preparations  have  been  made :  the  operating 
table  should  be  firm  and  solid,  of  a  height  sufficient  to  prevent  the 
necessity  of  the  surgeon's  being  fatigued  by  stooping,  and  sur- 
mounted by  a  thin  mattress  covered  with  oil-cloth  and  a  clean 
sheet,  or  by  folded  blankets ;  it  should  be  placed  in  a  good  light 
(a  northern  exposure  is  usually  considered  the  best),  and  should 
be  provided  with  pillows,  and  additional  coverings  to  throw  over 
the  patient.  The  best  hour  for  an  operation,  in  this  region  of 
country,  is  from  11  A.  M.  to  noon ;  if  it  be  a  dull  day,  or  if  the 
operation  be  unavoidably  performed  in  the  afternoon  or  evening, 
the  surgeon  must  see  that  proper  arrangements  have  been  made 
for  providing  artificial  light.  The  necessary  instruments  should 
be  carefully  arranged  in  the  order  in  which  they  are  to  be 
employed,  placed  in  a  suitable  tray,  and  covered  with  a  clean 
towel  until  the  time  has  come  to  use  them  ;  it  is  a  good  rule  to 
think  over  beforehand  all  the  steps  of  the  operation  and  the  pos- 
sible contingencies  that  may  arise,  and  provide  the  proper  instru- 
ments accordingly.  The  surgeon  must  instruct  each  of  his  assist- 
ats  as  to  the  duties  he  is  expected  to  perform,  and  each  assistant 
should,  as  far  as  possible,  confine  himself  to  his  own  duties  and 
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not  interfere  with  those  of  the  rest.  For  most  operations  two  or 
three  assistants  are  sufficient,  and  few  can  require  more  than  five  or 
at  most  six.  One  should  take  charge  of  the  ansesthetic  ;  another 
hand  the  instruments  ;  a  third  support  the  part  to  be  operated  on  ; 
a  fourth  be  ready  to  suppress  hemorrhage,  etc.  All  the  needful 
dressings,  sponges,  basins,  bandages,  etc.,  should  be  arranged 
where  they  can  be  readily  reached.  Having  seen  to  all  these  pre- 
liminaries (the  patient  being  in  position,  anaesthetized,  and  the 
part  to  be  operated  on  divested  of  superfluous  hair  and  clothing), 
the  surgeon  is  ready  to  begin  the  operation.  It  may  seem  almost 
superfluous  to  say  that  on  such  an  occasion  the  surgeon's  personal 
demeanor  should  be  quiet  and  dignified  ;  eccentricities  of  costume 
and  conduct  should  be  avoided,  the  perfection  of  an  operation 
consisting  greatly  in  the  simplicity  of  its  concomitant  circum- 
stances. Though  the  operator  and  his  assistants  may,  from 
natural  disposition  or  from  long  habit,  have  come  to  look  upon 
an  operation  as  an  every-day  affair,  it  must  be  remembered  that 
to  the  patient  and  his  friends  it  is  an  occasion  fraught  with  the 
deepest  interest  and  the  most  anxious  solicitude  ;  hence,  both  for 
his  own  reputation  and  out  of  regard  to  the  feelings  of  others, 
the  surgeon  should  repress  manifestations  of  excitement,  and  still 
more  of  levity. 

Operation. — The  steps  of  an  operation  should  all  be  planned  in 
advance,  and  the  less  talking  that  is  done  after  the  knife  has  been 
once  taken  in  hand,  the  better.  Time  is  not  quite  so  important 
now  as  it  was  before  the  days  of  anaesthesia,  but  it  is  certainly 
not  good  for  the  patient  that  the  surgeon  should  be  obliged  to 
stop  and  hold  a  consultation  at  each  stage  of  the  operation.  The 
incisions  should  be  made  as  much  as  possible  in  the  lines  of  the 
natural  depressions  of  the  part,  so  that  they  will  come  together 
without  undue  tension  or  deformity  ;  they .  should  be  sufficiently 
free,  and  made  with  a  firm  pressure,  sufficient  to  carry  the  knife 
through  the  skin  and  superficial  fascia  at  the  first  incision. 
Hemorrhage  during  an  operation  should  be  preventd  by  the  use  of 
a  tourniquet  or  the  pressure  of  an  assistant's  fingers;  it  is  even 
sometimes  desirable  to  pause  and  secure  each  artery  as  it  is 
divided.  When  the  operation  is  completed  and  all  oozing  of 
blood  checked  (which  may  be  facilitated,  after  tying  the  vessels, 
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by  exposing  the  wound  for  a  short  time  to  the  air,  or  by  pouring 
over  it  a  stream  of  cold  water  or  of  diluted  alcohol),  the  edges  of 
the  incisions  should  be  brought  together  with  sutures/  This  is 
best  done  while  the  patient  is  still  in  a  state  of  anaesthesia,  though 
if  there  have  been  much  shock  or  hemorrhage,  it  should  be  defer- 
red until  reaction  has  taken  place.  The  sutures  may  be  made  of 
ligature  silk,  of  ordinary  thread,  or  of  metal.  The  lead  suture  is, 
I  think,  preferable  for  most  cases,  as  it  will  not  bear  a  very  great 
strain,  and  thus  acts  as  a  kind  of  safety-valve  against  undue 
tension.  In  other  oases,  and  especially  in  certain  plastic  opera- 
tions, silver  or  unoxidizable  iron  wire  forms  a  better  material  than 
lead,  and  when  very  close  approximation  is  required,  the  harelip 
pin  may  by  employed  in  preference  to  other  forms  of  suture. 

If  the  wound  is  extensive,  it  may  be  necessary  to  give  addi- 
tional support  by  means  of  adhesive  plaster.  Narrow  strips 
should  be  used,  to  be  applied  between  the  points  of  suture,  and  to 
extend  some  distance  on  either  side  of  the  incision.  The  wound 
should  then  be  lightly  dressed,  and  the  patient  placed  in  a  clean 
bed,  which  should  be  at  hand  and  already  warmed.  The  after- 
treatment  must  be  conducted  upon  the  principles  already  laid 
down,  and  emergencies  met  by  appropriate  remedies. 

The  surgeon  should  not,  if  practicable,  leave  his  patient  until 
he  has  seen  him  comfortably  fixed  in  bed,  till  complete  reaction 
has  occurred,  and  till  he  is  satisfied  that  no  risk  of  bleeding  is  to 
be  anticipated.  He  should  also  see  that  a  competent  nurse  is  in 
attendance,  to  whom  he  should  give  full  and  explicit  directions  as 
to  the  management  of  the  patient  in  the  intervals  between  his 
visits. 

Temperature  of  room. — The  temperature  of  the  room  must 
be  carefully  regulated.  No  capital  operation  can  be  safely  per- 
formed in  any  place  where  the  mercury  is  below  65  deg.  Fahren- 
heit, especially  when  large  joints  or  other  cavities  are  opened 
into.  This  is  a  matter  which  is  often  neglected,  to  the  great  dis- 
advantage of  patients. 

Appliances. — Besides  the  instruments,  an  abundant  supply  of 
ligatures,  or  acupressure  needles  and  wires,  suture-needles  prop- 
erly threaded,  adhesive  plaster  cut  into  strips,  lint,  styptics,  one  or 
two  tourniquets,  a  door-kej,  with  its  handle  well  wrapped,  should 


SURGICAL  OPERATIONS.  501 

be  placed  in  readiness.  Well-boiled  sponges,  soft  but  of  firm 
texture,  about  half  as  large  as  the  closed  fist,  are  invaluable  in 
all  surgical  operations. 

The  part  to  be  operated  on  should  always  be  shaved,  if  hairy. 

Anaesthesia. — The  anaesthetics  in  general  use  at  present  are 
sulphuric  ether,  chloroform,  and  nitrous  oxide.  Ether  is  the 
safest ;  but  sometimes  we  have  to  use  chloroform,  as  in  opera- 
tions about  the  face,  when  the  actual  cautery  must  be  applied,  or 
at  night,  when  artificial  lights  are  needed,  and  the  ether  might 
take  fire.  The  author's  plan  is  to  use  one-third  part  of  chloro- 
form and  two-thirds  of  ether  by  weight,  and  administer  slowly 
and  cautiously,  until  the  full  effect  of  the  ansestheti®  is  produced, 
With  this  mixture  no  serious  effects  have  happened  in  his  hands. 
Nitrous  oxide  can  only  be  effectively  employed  when  the  operation 
is  one  which  occupies  but  a  few  seconds,  such  as  the  extraction 
of  teeth. 

When  ether  is  given,  the  great  object  is  to  have  the  patient 
inhale  its  vapor,  without  any  admixture  of  atmospheric  air. 
Hence  the  best  plan  is  to  use  a  cone  of  sufficient  size,  made  of  a 
stiff  towel,  or  of  sponge  cut  into  suitable  shape.  The  desideratum 
is  surface  for  evaporation.  The  cone  may  be  about  eight  inches 
in  height,  and  wide  enough  at  its  base  to  cover  the  nose  and 
mouth.  A  small  quantity  of  ether  is  dashed  into  it,  and  it  is 
immediately  applied  over  the  patient's  face,  the  head  being  held 
steady  between  the  hands,  while  the  thumbs  keep  the  cone  in 
position.  The  struggles  of  the  patient  must  be  restrained  by 
assistants.  Fresh  ether  must  be  dashed  into  the  cone  from  time 
to  time. 

For  the  reduction  of  dislocations,  for  the  opening  of  abscesses, 
or  for  almost  any  operation  which  requires  but  a  very  short  time, 
we  may  take  advantage  of  the  earliest  insensibility,  which  comes 
on  a  very  few  minutes  after  inhalation,  and  soon  gives  way  to 
the  stage  of  excitement. 

In  giving  chloroform,  the  danger  is  much  lessened  by  allowing 
some  air  to  enter  the  lungs  along  with  it.  A  very  good  method 
is  to  lay  a  single  thickness  of  thin  stuff,  such  as  an  old  pocket- 
handkerchief,  over  the  mouth  and  nose  of  the  patient,  and  then 
to  let  the  chloroform  fall  on  this  drop  by  drop,  quickly  from  the 
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bottle.  The  nostrils  and  lips  must  be  previously  greased  to  pre- 
vent irritation. 

Nitrous  oxide  is  usually  given,  in  cities,  by  persons  who  are  in 
the  habit  of  using  it  for  dental  operations.  As  a  special  appa- 
ratus is  required,  it  can  scarcely  come  into  general  use  in  any  but 
large  towns. 

Local  anaesthesia,  by  ether  spray  or  by  freezing  mixtures,  has 
not  answered  the  expectations  of  its  advocates,  except  for  very 
small  operations.     See  Local  Anaesthesia,  vol.  1,  p.  143. 

Incisions. — There  are  various  modes  of  making  incisions, 
according  to  the  nature  of  the  operation  to  be  done,  and  especially 
according  to  the  thickness  of  the  skin  or  other  tissue  divided,  and 
the  anatomy  of  the  underlying  structures. 

The  knife  may  be  held  like  a  fiddle-bow,  or  like  a  pen,  as  is 
seen  on  p.  153,  vol.  1,  showing  the  various  positions  in  which  the 
scalpel  should  be  used  in  surgical  operations.  It  may  be  made 
to  cut  from  within  outward,  or  be  pushed  through  the  tissues, 
and  then  made  to  cut  its  way  out,  or  from  within  outward. 
When  important  structures  lie  just  beneath  the  skin,  this  latter 
may  be  pinched  up,  and  cut  in  either  of  the  ways  just  mentioned : 
from  without  inward,  as  in  Fig.  2  ;  from  within  outward,  as  in 
Fig.  4. 

Often  it  is  of  advantage  to  use  the  left  hand,  to  put  on  the 
stretch  the  portion  of  skin  about  to  be  divided,  as  in  Fig.  3. 

When,  as  in  operations  for  strangulated  hernia,  or  for  the  liga- 
tion of  arteries,  successive  layers  of  tissues  must  be  divided,  it  is 
best  to  pinch  up  each  layer  with  forceps,  nick  it,  and  then  to 
push  under  it  a  grooved  director,  along  which,  its  back  down- 
ward, as  in  Fig.  8,  the  knife  can  be  safely  insinuated. 

Sometimes  the  director  is  not  necessary ;  the  layers  being 
simply  pinched  up  with  forceps,  put  on  the  stretch,  and  divided, 
as  in  Fig.  5. 

Different  forms  of  incisions  may  be  made,  according  to  circum- 
stances. When  one  flap  only  need  be  turned  up,  it  may  be  marked 
out  by  a  V-shaped  cut.  Two  flaps  may  be  made  by  a  T-shaped 
cut,  and  a  rectangular  flap  by  three  lines,  or  two  rectangular 
flaps  by  three  incisions  making  an  H.  By  means  of  two  cuts 
crossing  one  another  at  right  angles,  four  flaps  may  be  turned  up, 
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so  as  to  expose  the  deeper  structures.  A  semilunar  incision  will 
sometimes  answer  very  well,  giving  a  good  deal  of  room,  and 
being  easily  closed ;  this  may  sometimes  be  repeated  so  as  to 
make  an  S,  or  an  elliptical  portion  of  skin  may  be  taken  out. 

Sometimes  two  incisions  are  to  be  made.  In  that  case  it  is 
almost  always  better  to  make  the  lower  one  first,  so  that  the  flow 
of  blood  from  the  upper  one  may  not  interfere  with  it. 

Control  of  Hemorrhage. — When  copious  hemorrhage  occurs 
upon  the  division  of  the  skin,  if  the  blood  is  bright  red,  and  jets 
out  with  each  pulsation  of  the  heart,  the  wounded  vessel  is  an  ar- 
tery, and  should  be  tied.  But  if  the  blood  is  dark,  and  wells  out 
continuously,  it  comes  from  a  vein,  and  will  probably  cease  in  a 
few  moments.  Should  general  oozing  occur  from  a  wounded 
surface,  it  may  be  exposed  to  the  air,  or  washed  either  with  cold 
water,  alcohol,  or  some  stronger  styptic.  Or  a  piece  of  ice  may 
be  rubbed  over  it. 

Prevention  of  Hemorrhage.— Before  beginning  any  oper- 
ation likely  to  be  attended  with  hemorrhage,  the  flow  of  blood 
to  the  part  must  be  in  some  way  controlled.  If  the  part  con- 
cerned is  in  the  trunk,  pressure  with  the  fingers  of  an  assistant 
may  be  resorted  to  ;  if  in  an  extremity,  some  form  of  tourniquet 
or  arterial  compressor  may  be  employed,  as  shown  in  vol.  1,  page 
158,  on  the  "  Means  of  arresting  Hemorrhage." 

Closure  of  wounds  after  operations. — For  the  closure  of 
wounds,  there  are  various  plans.  The  glover's,  or  continuous  su- 
ture, is  now  not  much  used.  In  some  operations,  where  we  want 
to  insure  union  between  the  deeper  structures,  the  quilled  suture 
is  better  than  any  other.  This  is  made  by  passing  double  threads 
through  the  edges  of  the  wound,  with  an  ordinary  needle ;  a 
small  roll  of  lint,  a  quill,  or  a  bit  of  bougie,  is  now  passed  through 
the  loops  on  one  side,  and  another  placed  between  the  double  row 
of  ends  on  the  other  side  ;  and  by  tying  these  ends  as  firmly  as 
may  be  required,  we  bring  the  quills  toward  one  another,  and 
press  the  edges  of  the  wound  together.  Ordinarily,  however, 
we  use  either  the  interrupted  suture,  or  the  harelip  suture,  with 
pins  such  as  are  seen  in  vol.  1,  page  169. 

In  making  the  harelip  suture,  the  pins  are  pushed  through  both 
lips  of  the  wound,  about  a  quarter  of  an  inch  from  their  edges. 
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All  the  pins  being  in  place,  a  piece  of  silken  or  hempen  thread  is 
passed  in  figure-of-8  turns  around  each  pin,  so  as  to  crowd  the 
cut  edges  together.  When  the  suture  is  completed,  the  sharp 
points  of  the  pins  are  nipped  off  with  the  cutting  pliers  ;  the  skin 
is  then  protected  from  injury  from  the  pressure  of  the  pins,  by 
putting  a  strip  of  adhesive  plaster  under  each  row  of  ends. 

In  order  to  pass  the  suture  needles  readily,  the  forceps,  as 
devised  by  the  late  Dr.  Physick,  may  be  used ;  the  needle  being 
grasped,  the  catch  on  the  handle  is  secured,  so  as  to  make  but 
one  instrument  of  the  needle  and  forceps. 

A  plan  of  much  value  in  making  the  interrupted  suture  with 
metallic  wire,  is  to  employ  a  needle  with  an  eye  near  the  point, 
set  in  a  handle  or  grasped  in  forceps.  Pushing  this  needle 
through  both  lips  of  the  wound,  the  tip  of  the  wire  is  passed 
through  the  eye  of  the  needle,  and  pulling  the  latter  back,  it 
draws  the  wire  after  it.  By  this  method  we  entirely  avoid  the 
kinking  of  the  wire  which  is  apt  to  take  place  when  common 
needles  are  used. 

One  of  the  usual  shapes  of  suture  needles  for  silken  or  hempen 
thread  is  shown  in  vol.  1,  Fig.  9,  p.  65  ;  another  form,  curved  only 
near  the  point,  may  be  also  seen.  It  is  always  necessary 
that  these  needles  should  not  only  be  sharp  at  their  points,  but 
should  have  a  cutting  edge  at  either  side,  extending  as  far  as 
their  broadest  part ;  otherwise  they  will  not  readily  make  their 
way  through  the  skin. 

Arrest  of  Hemorrhage. — Mention  has  already  been  made  of 
the  controlling  of  hemorrhage  by  the  tourniquet,  the  Spanish 
windlass,  etc.  After  an  operation  (such  as  the  removal  of  a 
limb)  is  over,  we  must  make  some  arrangement  for  the  perma- 
nent prevention  of  bleeding  ;  and  the  plan  generally  adopted  is  to 
tie  the  vessels  which  have  been  divided.  In  order  to  do  this,  we 
draw  them  out  and  isolate  them,  either  with  a  tenaculum  or  hook, 
or  with  a  pair  of  forceps  ;  the  forceps  should  either  close  with  a 
spring,  Fig/ 337,  or  have  a  slide  to  hold  the  blades  together,  as 
seen  in  Fig.  338. 

In  whatever  way  the  artery  is  isolated,  its  ligation  is  effected  by 
tying  tightly  around  it  a  thread  of  saddler's  silk,  or  of  hemp,  so 
as  to  thoroughly  occlude  it.     Some  surgeons,  and  especially  Mr. 


SURGICAL  OPERATIONS. 
Fig.  337. 


505- 


Fig.  338. 


Lister,  of  Edinburgh,  steep  their  ligatures  in  a  strong  solution  of 
carbolic  acid,  thinking  that  the  antiseptic  properties  of  this  sub- 
stance lessen  the  risk  of  pyemia. 

An  ordinary  flat  double  knot  is  tied  in  the  thread,  and  one  end 
is  cut  off  short ;  in  large  amputations,  it  is  better  to  leave  both 
ends  of  the  ligature  on  the  main  artery,  knotting  them  together 
so  that  it  may  be  distinguished  from  those  on  the  smaller  vessels. 
The  mode  of  tying  the  knot,  especially  where  the  vessel  lies 
deeply,  by  pushing  it  down  with  the  fingers,  is  shown  in 
Fig.  339. 

Fig.  339. 


As  the  effect  of  the  ligature  applied  in  this  class  of  cases,  is 

the  same  as  where  an  artery  is   cut  down  upon  and  tied,  it  mav 

33— vol.  n.  J 
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not  be  out  of  place  to  describe  it  here  once  for  all.  The  inner 
and  middle  coats  of  the  vessel  are  cut  across  by  the  pressure, 
wrinkled  up  and  contracted.  A  clot  forms  between  the  seat  of 
compression  and  the  nearest  branch  given  off  between  it  and  the 
heart.  The  artery  shrinks  and  becomes  a  mere  fibrous  cord  at 
the  part  ligated. 

When  an  artery  is  tied  in  its  course,  the  part  to  which  it  con- 
veys blood  would  become  gangrenous  if  it  were  not  that  other 
channels  take  the  place  of  that  which  iB  closed ;  or,  in  surgical 
phrase,  the  collateral  circulation  becomes  established.  Thus  the 
femoral  artery  has  been  tied  for  a  popliteal  aneurism.  All  the 
branches  which  arise  from  the  femoral  above  the  point  of  liga- 
tion are  enlarged  and  tortuous,  and  carry  to  the  popliteal,  at  and 
below  the  point  at  which  it  becomes  pervious,  the  blood  which  is 
needed  for  the  leg  and  foot. 

Another  plan  for  occluding  vessels  after  operation  or  injury,  is 
that  of  acupressure,  proposed  by  Prof.  Sir  J.  Y.  Simpson,  of 
Edinburgh.  There  are  four  ways  of  doing  this.  1.  In  the  case, 
for  example,  of  amputation  of  the  thigh,  a  long  needle  is  entered 
through  the  skin  of  the  flap  containing  the  femoral  artery,  and 
brought  out  on  the  cut  surface  ;  then,  by  depressing  the  head 
of  the  needle,  it  is  made  to  bridge  over  the  vessel,  passed  back 
into  the  cut  surface,  and  brought  out  again  externally;  thus 
exerting  a  pressure  against  the  vessels  like  that  which  we  make 
when  we  apply  a  pin  so  as  to  keep  the  stalk  of  a  flower  agains.t 
the  lapel  of  the  coat.  2.  A  common  sewing  needle,  threaded 
with  fine  iron  wire,  is  passed  into  the  cut  surface  at  one  side  of 
the  vessel,  and  at  a  little  distance  from  it ;  it  is  made  to  dip  into 
the  tissues  so  as  to  get  something  of  a  hold  on  them,  and  is  then 
brought  out  close  to  the  vessel,  made  to  bridge  it  across  with 
some  pressure,  pushed  into  the  cut  surface  again,  and  again 
brought  out,  still  on  the  cut  surface.  The  wire  is  for  the  with- 
drawal of  the  needle.  3.  A  common  sewing  needle,  threaded  as 
before,  is  passed  into  the  tissues  of  the  cut  surface,  and  brought 
out  again,  so  that  the  middle  of  the  buried  part  is  close  to  the 
artery.  Now  a  loop  of  fine  iron  wire  is  slipped  over  the  tip  of 
the  needle,  carried  across  the  vessel  just  above  its  open  mouth, 
pulled  tight  enough  to  close  it,  and  secured  either  by  tying  or 
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twisting  around  the  other  portion  of  the  needle.  In  about  forty- 
eight  hours,  the  wire  attached  to  the  needle,  which  should  be 
twisted  so  as  to  mark  it,  may  be  pulled  upon  and  the  needle  with- 
drawn, when  the  other  or  looped  wire  will  of  course  be  free. 
4.  The  needle,  threaded  as  before,  is  thrust  through  the  vessel, 
turned  around  so  as  to  twist  the  vessel  on  itself,  and  then  pushed 
into  the  tissues  so  as  to  engage  it,  and  prevent  its  rotating  back 
again.  Of  these  four  methods,  which  may  be  readily  understood 
by  practising  ^hem  on  the  dead  body  by  the  directions  just  given, 
the  third  is  the  one  which  has  found  the  most  general  favor.  The 
pressure  by  either  may  be  removed  in  from  forty-eight  to  seventy- 
two  hours.  * 

Still  another  method  of  securing  a  divided  artery  is  that  by 
twisting  or  torsion,  This  is,  generally  done  by  means  of  two  pair 
of  forceps  ;  with  one  the  artery,  drawn  out  to  about  one-eighth  or 
one-quarter  of  an  inch  from  the  surrounding  tissues,  is  caught 
cjose  to  the  latter,  while  with  the  other  pair  the  free  end  is  seized 
and  rotated  so  as  to  twist  it  up  and  bring  its  sides  into  close 
oontact. 

This  method,  although  it  has  been  applied  to  large  vessels, 
and  successfully,  is  not  so  safe  as  either  ligation  or  acupressure. 
We  may  often,,  however,  permanently  check  the  flow  of  blood 
from  small  arteries  by  just  catching  them  as  they  spring  and 
giving  them  a  sharp  twist :  occasionally  the  same  object  is 
gained  by  mere  pinching.  The  danger  in  eitherplan  is,  that  after 
the  wou;nd  is  dressed  and.  the  patient  put  to  bed,  the  circulation 
becoming  more  active,  the  blood  may  again  flow  in  such  quantity 
as  at  least  to  interfere  with  the  healing. 

*Full  descriptions  of  these  methods,  with  illustrative  cuts,  maybe, 
found  in  the  works  on  Acupressure,  published  by  Sir  J.  Y.  Simpson, 
and  by  Pirrie  and  Keith. 
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CHAPTER  IT. 

OPEKATIONS  ON  HEAD  AND  NECK. 


SECTION  I. 

TREPHINING. 


The  operation  of  trephining  is  sometimes  called  for  in  fractures 
of  the  skull,  when  a  portion  of  the  bone  is  depressed,  and  the 
symptoms  indicate  that  there  is  pressure  made  upon  the  brain- 
substance.  (The  symptoms  of  compression, — coma,  or  con* 
yulsions,  or  both,  with  irregularity  of  the  pupils,  etc.,  are  fully 
described  under  their  proper  headings. )  Occasionally  it  has  been 
done  to  give  exit  to  blood  or  pus  effused  within  the  cranium,  and 
it  is  sometimes  resorted  to  in  cases  of  old  injury,  or  of  disease,  as 
epilepsy ;  but  is  unjustifiable  unless  the  point  of  pressure  can  be 
clearly  made  out. 

Surgical  Anatomy. — The  vault  of  the  cranium  is  composed 
of  flat  bones,  united  by  sutures,  and  consisting  of  two  tables,  an 
outer  and  inner  ;  between  these  tables  is  a  cancellous  layer,  amply 
supplied  with  veins,  and  called  the  diploe.  In  young  persons  this 
diploe  can  hardly  be  distinguished. 

There  are  certain  regions  in  which,  from  the  large  blood-vessels 
that  exist  within  the  skull,  the  operation  of  trephining  is  more 
dangerous  than  elsewhere.  Along  the  median  line,  from  before 
backward,  runs  the  great  longitudinal  sinus,  carrying  venous 
blood.  From  the  occipital  protuberance,  at  the  back  of  the  head 
runs  the  lateral  sinus,  also  carrying  venous  blood,  and  going  to 
empty  into  the  internal  jugular  vein.  The  anterior  branch  of 
of  the  middle  meningeal  artery ;  its  posterior  branch ;  and  the 
surface  of  the  dura  mater,  are  all  matters  of  interest  to  the  sur- 
geon in  the  successful  performance  of  this  operation. 

Operation. — The  apparatus  requisite  for  this  operation  com- 
prises a  large  and  small  trephine,  a  straight  and  curved  Hey's 
saw,  and  an  elevator — beside  a  good  scalpel,  and  the  other  instru- 
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merits  which  every  surgeon  is  supposed  to  have  in  his  pocket. 
There  are  four  cases  which  may  require  this  operation.  1. 
Fracture  of  the  skull  with  depression  of  bone.  Extravasation  of 
blood  under  the  skull.  3.  Suppuration  of  the  dura  mater.  And, 
lastly,  occasional  cases  of  epilepsy  arising  from  the  irritation  of 
a  diseased  spot  of  the  skull.  For  the  first  and  last  cases,  the 
trephine  should  be  quite  small,  so  as  not  to  sacrifice  more  bone 
than  is  absolutely  necessary. 

Supposing  it  to  be  a  case  of  depressed  fracture.  In  the  first 
place  the  head  is  to  be  cleanly  shaved,  the  bone,  if  not  already 
laid  bare  by  a  scalp  wound,  must  be  exposed  by  an  incision  in 
the  shape  of  a  V,  or  H,  or  T.  Then,  perhaps,  some  loose  frag- 
ments may  be  picked  out,  or  a  projecting  point  may  be  cut  off 
with  a  Hey's  saw,  or  with   bone   forceps,   that  will  enable  the 

Fig.  340. 


The  application  of  the  trephine;    the  scalp  is  dissected  up  to  a  greater  extent  than  la 
necessary  tor  the  operation  to  show  the  fissured  bone. 

surgeon  to  raise  the  depressed  portion.  But  if  this  cannot  be 
done,  a  circular  piece,  consisting  of  the  edge  of  the  depressed 
bone,  and  of  the  adjoining  bone  under  which  it  has  been 
wedged,  must  be  removed.  The  pericranium  being  raised 
up  from    the  part   which    is   to  be    perforated,   the    surgeon 
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applies  the  trephine,  and  works  it  with  an  alternate  pro- 
nation and  supination  of  the  wrist,  and  when  it  has  made  a 
circular  groove  deep  enough  to  work  in  steadily,  he  takes 
care  to  withdraw  the  centre  pin.  He  saws  on  steadily  and  cau- 
tiously, pausing  frequently  and  examining  the  groove  with  a 
probe  or  quill,  to  ascertain  whether  it  has  reached  the  dura  mater, 
and  when  it  has,  he  introduces  the  elevator  to  raise  the  circular 
piece  of  bone.  He  must  be  particularly  careful  to  fix  the  centre 
pin,  and  the  greater  part  of  the  circumference  of  the  instrument 
on  firm  bone — and  by  no  means  to  press  heavily,  whilst  sawing, 
on  any  piece  that  is  loose  or  yielding.  The  saw  will  be  known  to 
have  reached  the  diploe  by  the  escape  of  blood  with  the  bone  dust ; 
but  it  must  be  recollected  that  the  diploe  exists  neither  in  chil- 
dren nor  in  the  aged.  When  the  piece  of  bone  is  removed,  the 
surgeon  must  gently  insinuate  the  point  of  the  elevator  under  that 
which  is  driven  in,  and  using  his  finger,  or  the  edge  of  the  firm 
bone  as  a  fulcrum,  must  carefully  raise  it  to  its  proper  level. 
Then  all  loose  fragments  having  been  removed,  and  the  wound 
sponged  clean,  the  scalp  must  be"  carefully  laid  down,  and  the 
patient  be  put  to  bed.  The  trephine  should  not  be  applied  in  the- 
course  of  the  sutures,  nor  over  the  lower  part  of  the  frontal  or 
occipital  bones,  if  it  can  be  avoided  ;  but,  if  necessary,  there  is 
no  great  objection. 

When  there  is  fracture,  it  may  be  necessary  to  pry  up  one  or 
more  of  the  fragments  with  the  elevator,  or  to  extract  a  piece 
loosened  by  the  section  already  made.  If  the  compression  has 
been  due  to  pus  or  blood  effused  within  the  cranial  cavity,  out- 
side of  the  dura  mater,  the  removal  of  the  button  of  bone  may 
suffice  ;  or  if  the  dura  mater  bulges  up  into  the  trephine-hole,  a 
small  incision  into  it  may  be  required.  The  less  interference 
with  the  tissues,  the  better,  provided  only  that  the  pressure  on 
the  brain  be  relieved. 

Any  vessels  that  spring  may  be  tied,  or  pinched  in  a  pair  of 
forceps,  or  twisted. 

In  closing  the  wound,  it  is  better  as  a  general  rule  to  employ 
adhesive  strips,  and  to  avoid  the  use  of  sutures,  since  erysipelas 
is  readily  excited  by  irritation  of  the  scalp.  The  part  must  theii 
be  treated  as  recommended  for  Incised  Wounds,  vol.  1,  p.  325. 
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Paracentesis  Capitis ,  or  puncture  of  the  head,  is  an  opera- 
tion that  has  been  resorted  to  in  hopeless  cases  of  hydrocephalus 
in  children.  It  consists  in  introducing  a  very  fine  trocar  or 
grooved  needle  perpendicularly  to  the  surface,  through  the 
anterior  iontanel,  as  far  as  possible  from  the  longitudinal  siDus. 
When  two  or  three  ounces  of  fluid  have  escaped,  the  puncture 
should  be  carefully  dosed,  and  moderate  support  be  applied  to 
the  head  by  bandages.  -  If  the  child  becomes  faint,  it  must  be 
kept  in  the  recumbent  posture,  and  a  few  doses  of  Arnica  or 
Camphor  be  given.  The  operation  may  be  repeated  at  intervals, 
of  two  or  three  weeks. 

SECTION  n. 

OPERATIONS  UPON  THE  EYE  AND  ITS  APPENDAGES. * 

For  operations  upon  the  eyelids  and  parts  outside  the  eyeball 
the  patient  is  usually  placed  in  a  state  of  anaesthesia ;  in  cases 
of  children,  indeed,  this  is  often  indispensable,  since  their  crying 
and  struggles,  and  the  strong  contraction  of  the  orbicular  muscle, 
would  otherwise  render  the  surgeon's  procedures  not  only  ( .fficult 
but  uncertain. 

As  in  nearly  all  operations  on  the  face,  the  position  of  the 
patient  may  vary.  He  may  sit  in  a  chair,  his  head  resting  either 
against  the  breast  of  the  surgeon  standing  behind  him,  or  against 
that  of  an  assistant,  the  surgeon  sitting  or  standing  in  front.  Or 
he  may  lie  on  a  firm  bed  or  table,  his  head  on  a  pillow,  and  the 
surgeon  standing  either  at  the  back  of  the  head  or  at  the  side  of 
the  bed  or  table.  If  the  surgeon  is  equally  expert  with  eitheir 
hand,  he  can  operate  on  both  eyes,  whether  from  above  or  in 
front,  without  changing  position  ;    but  if  he  uses  his  right  hand 

*A  few  only  of  the  more  important  operations  of  the  eye  and  its 
appendages  which  occur  in  every-day  practice,  are  given  in  this  chapter. 
For  a  more  full  and  complete  description  of  the  various  affections  of  this 
organ  the  reader  is  referred  to  the  excellent  treatises  written  upon 
this  subject,  and  among  them  stands  prominently  before  the  profession 
the  valuable  work  of  Dr.  Angell,  of  Boston,  Mass.,  who  has  given  years 
of  study  and  research  in  acquiring  a  thorough  knowledge  of  this  impor- 
tant specialty  and  the  treatment  of  the  various  diseases  incident  thereto. 
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mainly,  he  will  operate  on  the  right  eye  from  above,  and  on  the 
left  from  in  front. 

In  doing  plastic  operations  on  the  lids,  the  surgeon  generally 
faces  the  patient,  whether  the  latter  is  lying  down  or  sitting  up, 
since  he  can  judge  better  as  to  the  effect  of  what  he  does. 

§  1— FOREIGN  BODIES. 

When  a  patient  complains  of  a  foreign  body  in  the  eye, 
the  surgeon  should  first  examine  the  cornea  ;  then  the  inside 
of  the  lower  eyelid  and  lower  part  of  the  globe,  by  everting 
the  lid,  and  telling  the  patient  to  look  up.  If  nothing  is 
discovered  there,  the  patient  should  ^turn  the  eye  downward, 
so  as  to  expose  the  upper  part  of  the  globe,  and  the  surgeon 
should  turn  the  upper  eyelid  inside  out,  which  may  easily  be  done 
by  taking  the  eyelashes  between  the  finger  and  thumb,  and  turning 
the  lid  upwards  over  a  probe  If  any  substance  stick  in  the 
cornea,  so  that  it  cannot  be  removed  by  a  probe,  or  silver  tooth- 
pick, or  fine  forceps,  the  point  of  a  cataract  needle  or  lancet 
Bhould  be  carefully  passed  under  it  so  as  to  lift  it  out.  A  still 
more  effective  instrument  is  a  sort  of  delicate  scoop  or  gouge, 
introduced  by  Haynes  Walton ;  for  foreign  bodies,  when  sharp 
and  angular,  and  particles  of  hot  iron,  often  become  so  imbedded 
in  the  cornea  that  they  must  be  scooped  out.  Perfect  rest  to  the 
eye  should  be  enjoined,  and  every  other  means  be  taken  to  obviate 
inflammation.  To  remove  particles  of  lime  or  mortar,  the  lida 
should  be  everted,  and  the  eye  be  well  syringed  or  sponged  with 
weak  Calendula  water,  or  with  oil,  or  with  pure  water  if 
neither  be  at  hand.  For  injuries  with  acids  or  alkalies,  ablution 
or  syringing  with  water  is  the  readiest  remedy.  We  may  observe 
that  whenever  there  is  an  inflammation  of  the  conjunctiva,  with  a 
fair  probability  that  it  may  have  been  caused  by  the  intrusion  of 
a  foreign  body,  the  strictest  and  most  accurate  search  should  be 
made  ;  because  an  eye  might  be  lost,  or  the  patient  subjected  to 
weeks  of  illness,  and  of  ineffectual  treatment,  if  it  were  allowed 
to  remain.  Whenever  a  foreign  substance  has  passed  within  the 
anterior  chamber,  if  it  can  be  seen  and  readily  seized,  it  is  better 
to  extract  it  at  once,  if  the  surgeon  possess  the  requisite  skill  and 
instruments,  which  are  those  required  for  the  extraction  of  cata- 
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ract.  Mr.  Bowman  finds  a  drop  of  castor-oil  the  most  soothing 
application  in  those  very  painful  cases  in  which  the  epithelium 
has  been  scratched  or  roughly  stripped  off  from  the  surface  of  the 
cornea. 

§  2.— OPERATIONS  UPOK  THE  EYELIDS. 

Surgical  Anatomy.— Each  eyelid  contains  a  plate  of  fibro- 
cartilage,  covered  externally  by  skin,  internally  by  mucous 
membrane  continuous  with  the  conjunctiva.  Between  these  tarsal 
or  palpebral  cartilages  and  the  skin  is  a  muscular  layer,  the 
orbicularis  palpebrarum,  which  by  its  contraction  closes  the  lids. 
The  cartilage  of  the  upper  lid  has  attached  to  its  upper  edga  a 
muscle,  the  levator  palpebral,  which  draws  it  up  and  opens  the 
eye. 

At  the  edge  of  each  lid  is  a  row  of  follicles  from  which  spring 
the  eyelashes,  and  behind  the  cartilage,  between  it  and  the  con- 
junctiva, is  a  corresponding  row  of  tubular  sebaceous  glands, 
called  Meibomian. 

Between  the  cartilages  and  the  orbicularis  muscle  there  is  a 
fibrous  layer,  the  tarsal  ligament,  attaching  the  outer  margin  of 
the  cartilages  to  the  rim  of  the  orbit.  This  membrane  is  particu- 
larly strong  externally,  where  it  is  called  the  external  tarsal 
ligament,  and  internally,  where  it  is  called  the  tendo-oculi. 

Removal  of  Tumors.— Small  rounded  encysted  or  fibrous 
tumors  are  not  uncommon  in  the  subcutaneous  or  submucous 
tissue  of  the  lids.  When  under  the  skin,  they  may  be  excised, 
by  means  of  a  forceps  and  scalpel,  the  incision  being  made  of 
sufficient  size  to  admit  of  easy  removal.  The  lid  is  fixed  by 
grasping  it  steadily  in  the  forceps  of  Desmarres,  the  solid  blade 
being  passed  behind  it,  and  the  fenestrated  one  in  front,  sur- 
'  rounding  and  making  prominent  the  tumor ;  which  is  then 
dissected'  away  with  a  delicate  scalpel  and  forceps,  the  incisions 
being  made  along  the  lid.  Another  form  of  these  forceps,  de- 
vised by  Snellen,  are  more  convenient,  because  the  edge  of  the 
lid  is  left  free  ;  the  blades  are  set  at  an  angle,  so  that  they  may 
be  used  for  the  right  or  left  eye. 

A  convenient  mode  of  dealing  with  these  tumors,  when  seated 
under  the  mucous  lining  of  the  lid,  is  to  let  an  assistant  evert  the 
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lid  over  the  slender  handle  of  an  eye- instrument  and  hold  it  tense 
•with  the  Desm aires'  bifurcated  forceps  while  the  surgeon  then 
uses  a  fine  forceps  and  bistoury  to  remove  the  tumor. 
Warts,  enlarged  cutaneous  follicles,  and  vascular  tumors,  or  naevi, 
are  to  be  treated  the  same  here  as  elsewhere.  Cysts  of  hydatids  may 
grow  beneath  the  loose  fold  of  conjunctiva  which  passes  from  the 
inside  of  the  eyelid  to  the  surface  of  the  eyeball.  If  that  fold  be 
divided  longitudinally,  the  hydatid  will  escape,  or  may  be  extrac- 
ted by  a  hook  or  forceps.  There  is  one  small  tumor  found  here, 
and  called,  par  excellence,  the  tarsal  tumor,  the  true  nature  of 
which  is  thus  explained.  It  consists  of  one  of  the  acini  of  the 
Meibomian  follicles,  filled  by  thick  sebaceous  matter.  If  it 
projects  on  the  inner  surface  of  the  lid,  it  is  readily  recognized 
as  a  small  darkish  speck,  which  may  ulcerate  and  discharge  its 
contents.  If  it  chance  to  project  on  the  outer  surface  of  the  so- 
called  tarsal  cartilage  (for  it  must  be  observed  that  the  Meibo- 
mian follicles  are  not,  as  is  usually  said,  on  the  inner  surface  of 
the  cartilage,  but  are  contained  within  its  very  substance),  then 
the  obstructed  follicle,  having  no  means  of  emptying  itself,  forms 
a  small  tumor,  which  increases  by  the  addition  of  fibro-plastic 
matter  to  its  exterior.  Such  tumors  may  be  felt  under  the  skin 
and  orbicularis,  attached  to  the  outer  surface  of  the  tarsal  carti- 
lage. On  everting  the  lid,  a  slight  depression  is  noticed  within. 
A  sufficiently  free  puncture  should  be  made  from  within  the  lid, 
the  cyst  broken  up  with  a  probe,  and  the  sebaceous  and  epithelial 
Contents  be  evacuated. 

The  instrument  invented  by  Desmarres  will  be  found  very 
useful  in  removing  tumors  from  the  eyelid  as  it  has  the  double 
advantage  of  fixing  the  lid  and  of  preventing  the  flow  of  blood 
which  often  interferes  greatly  with  the  operation.  It  consists  of 
a  forceps,  one  blade  of  which  ends  in  an  oval-shaped  flat  plate, 
and  the  other  in  a  ring ;  a  screw  is  adjusted  to  the  instrument, 
by  which  the  ring  can  be  made  to  press  down  upon  the  plate.  In 
using  the  instrument,  the  flat  plate  is  introduced  under  the  eye- 
lid, or  as  much  of  it  as  is  deemed  necessary,  the  skin  being  care- 
fully stretched,  and  then  by  means  of  the  screw  the  ring  is  made 
to  exercise  sufficient  compression  around  the  tumor  to  prevent 
the  blood  from  reaching  the  parts  into  which  the  incisions  are  to 
be  made. 
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Ectropion,  or  eversion,  is  usually  met  with  in  the  lower  lid, 
ill  reference  to  which  the  operations  for  it  are  therefore  generally 
described ;  but  the  same  procedures,  with  but  slight  modifications, 
Fig.  341.  are  suitable  for  the  upper. 

The  operation  of  Weller,  a  very  simple 
one,  is  shown  in  Fig.  341.  An  assistant 
everting  completely  the  lower  lid,  the  sur- 
geon lays  bare  the  cartilage  by  an  incision 
through  the  mucous  membrane  and  draw- 
ing it  out  with  forceps,  1,  snips  away  a 
portion  of  it  with  fine  scissors,  2. 

When  the  lid  is  adherent  to  the  ball 
(symblepharon)  to  a  very  small  extent,  it  may  sometimes  be 
dissected  away,, and  prevented  from  becoming  again  attached  by 
keeping  a  small  silver  plate  interposed  until  the  healing  is  com- 
plete. Or,  as  advised  by  Von  Ammon  a  V-shaped  incision  may 
be  made  around  the  adhesion  ;  the  edges  are  then  brought  togeth- 
er, and  united  by  a  fine  harelip  suture  including  the  whole  thick- 
ness of  the  lid,  as  in  Fig.  342. 

Fig.  343. 


Sometimes,  after  injury  or  the  removal  of  a  tumor,  there  is 
a  loss  of  substance  in  the  skin  of  the  lower  eyelid,  causing  ectro- 
pion. To  remedy  this,  Dieffenbach  advised  making  an  incision 
through  the  skin  outward  from  2  to  4  (Fig.  343,)  and  another 
downward  and  inward  from  4  to  5  ;  the  flap  thus  defined  being 
then  loosened  from  the  tissues  beneath,  may  be  shifted  over  so 
that  the  edge  3 — 2  shall  correspond  to  3 — 1,  and  fastened  thus 
by  sutures. 

Another  mode  of  transplantation  is  that  of  Wharton  Jones. 
A  triangular  flap  of  suitable   size  is  marked  out  by  incisions 
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through  the  skin  of  the  cheek  just  below  the  spot  to  be  covered  ; 
the  surface  of  the  latter  is  then  freshened,  the  flap,  when  partially 
dissected  from  the  subjacent  tissues,  especially  toward  its  apex, 
is  by  gentle  traction  brought  up  into  the  desired  position,  and 
secured  by  a  sufficient  number  of  points  of  suture.  Finally,  the 
edges  of  the  gap  left  below  are  approximated  by  harelip  sutures, 
as  in  plastic  operations. 

When  the  ectropion  is  due  to  a  cicatrix  in  the  skin  of  the  lower 
lid,  Dieffenbach's  plan  may  be  followed.  He  included  the  cica- 
trix in  a  triangular  incision,  the  base  of  the  triangle  above,  the 
apex  below.  Then,  extending  the  base-line  either  way,  he 
brought  the  sides  together  by  sutures :  thus  closing  the  wound, 
freeing  the  skin  above,  and  pushing  the  lid  into  place. 

When  a  portion  of  the  upper  lid  is  lost,  as  by  injury,  it  may 
be  necessary  to  make  it  up  by  transplanting  a  flap  of  skin  from 
the  outer  side  of  the  orbit. 

Epicanthis  is  the  name  given  to  a  crescentic  fold  of  skin 
sometimes  present  in  children,  covering  the  inner  canthus.  If  it 
does  not  disappear  with  the  full  development  of  the  nose,  an  ellip- 
tical portion  of  skin  may  be  excised  and  the  gap  closed  by 
sutures. 

Entropium. — When  the  lower  lid  is  inverted,  we  have  the  con- 
dition of  entropuzm.      For  this,  Jansen's  operation  is  shown  in 
Fig.  344.  Fig.  344.    The  object  is  to  tighten  the  fold 

of  skin,  by  removing  two  portions  of  it,  one 
near  the  outer  and  the  other  near  the  inner 
angle.  A  fold  being  pinched  up  with  for- 
ceps, 1,  is  snipped  out  with  curved  scis- 
sors, 2,  and  the  edges  brought  together 
with  harelip  sutures,  so  as  to  make  the 
wound  linear  instead  of  elliptical ;  in  the 
manner  shown  at  3 — 4. 
Some  surgeons  prefer  pinching  up  the  fold  of  skin,  in  cases  of 
entropium,  with  a  pair  of  forceps,  and  shaving  it  off  closely. 
Dr.  Morton's  forceps  for  this  purpose  have  a  sliding  knife,  which 
is  pushed  forward  after  the  fold  of  skin  is  grasped,  and  thus  cut 
it  with  perhaps  greater  accuracy. 

Ancyloblepharon. — Union  of   the  edges  of  the  lids,  when 
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complete  and  congenital  (which  is  very  rare),  maybe  removed  by 
an  incision  ;  when  partial  and  consisting  of  a  junction  of  the  lids 
near  one  angle,  which  is  sometimes  caused  by  cicatrizing  ulcers, 
it  is  incurable. 

Symblepharon  signifies  a  union  of  the  lid  to  the  globe,  fol- 
lowing some  accident  that  has  caused  ulceration  of  both — the 
introduction  of  lime,  for  instance.  It  is  irremediable,  if  the 
adhering  surfaces  are  extensive.  Very  slight  adhesions  (fraena) 
may  be  divided  ;  but  the  raw  surfaces  are  too  apt  to  adhere  again. 
To  prevent  this,  Mr.  Walton  divides  the  band  vertically  through 
its  entire  thickness,  and  brings  the  edges  of  each  side  severally 
together  by  sutures. 

Trichiasis  signifies  a  growing  inward  of  the  eyelashes. 
Sometimes  the  lashes  which  turn  in,  seem  to  constitute  a  second 
or  distinct  row,  and  the  term  distichiasis  has  been  applied  to 
this  state.  Mr.  H.  Walton  has  shown,  however,  that  the  appear- 
ance of  this  supposed  independent  row  is  a  deception,  and  depends 
on  the  isolated  position  of  the  innermost  lashes  when  inverted. 

Causes. — It  seems  to  depend  on  some  changes  in  the  fibro- 
cellular  tissue  in  which  the  cilia  follicles  lie,  produced  by  irrita- 
tion. The  disease  is  exceedingly  common  amongst  the  lower 
orders,  especially  the  Irish. 

Treatment. — If  plucking  the  lashes  proves  ineffectual,  an 
operation  must  be  resorted  to  ;  and  three  are  enumerated  by  Mr. 
Walton.  One  consists  in  the  excision  of  a  portion  of  skin  from 
the  lid,  so  as  to  give  a  sufficient  outward  tendency  to  the  whole 
lid,  to  keep  the  inverted  lashes  away  from  the  globe.  An  incision 
is  made  through  the  skin  of  the  lid  close  and  parallel  to  the 
lashes.  A  second  incision  is  made  to  meet  the  extremities  of  the 
first,  and  to  include  an  elliptical  portion  of  skin  between  them, 
which  is  next  dissected  out,  and  the  edges  brought  together  by 
sutures.  The  other  operation  consists  in  the  extirpation  of  the 
roots  and  bulbs  of  the  offending  lashes.  An  incision  is  first 
made  along  the  edge  of  the  lid  through  the  skin,  corresponding 
to  the  lashes  that  are  to  be  removed.  Two  other  short  cuts  are 
then  made  at  each  end  at  right  angles,  so  as  to  form  a  small  flap, 
which  is  to  be  lifted,  and  the  bulbs  of  the  hairs  most  carefully 
dissected  off  the  cartilage.     The  skin  is  then  to  be  laid  down,  and 
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retained  by  a  stitch.  The  third  is  a  last  resource,  and  must  be 
done  only  as  an  extreme  measure,  and  when  there  is  so  much 
thickening  of  the  lid  edge,  and  so  much  irregularity  of  the  lashes, 
that  neither  of  the  others  will  suffice.  It  is  to  dissect  away  the 
hair  follicles  from  the  entire  tarsal  border. 

Lagophthalmos  (hare-eye)  signifies  an  inability  to  close 
the  palpebne.  Sometimes  it  arises  from  the  contraction  of  cica- 
trices, aad  requires  the  same  treatment  as  ectropion,  when  aris- 
ing from  the  same  cause.  But  it  sometimes  depends  upon  inac- 
tion of  the  orbicularis  muscle,  through  palsy  of  the  portio-dura  ; 
so  that  the  levator  palpebral  being  unopposed,  keeps  the  eye 
open.  This  may  be  caused  by  exposure  to  cold — on  the  outside 
of  a  coach,  for  instance  :  in  which  case  it  is  attended  with  numb- 
ness of  the  cheek,  and  generally  subsides  in  a  few  days  with 
appropriate  treatment.  But  it  may  also  be  caused  by  a  tumor 
in  the  course  of  the  nerve  ;  by  disease  of  the  part  of  the  tem- 
poral bone  through  which  it  passes  ;  or  by  congestion  within  the 
head. 

Ptosis  signifies  a  falling  of  the  upper  eyelid  from  palsy  of 
the  third  nerve.  Sometimes  it  is  attended  with  headache,  giddi- 
ness, and  other  signs  of  congestion  in  the  head,  which  should  be 
treated  by  the  indicated  remedies*  Sometimes  it  arises  from 
debility,  and  may  be  removed  by  treatment.  Sometimes  it 
is  an  accompaniment  of  that  form  of  amaurosis  which  arises  from 
organic  cerebral  disease  ;  and  is  attended  with  dimness  of  sight, 
a  sluggish  dilated  pupil,  and  more  or  less  strabismus  ;  the  eye 
being  turned  outward  and  downward  because  the  external  rec- 
tus and  superior  oblique  are  the  only  muscles  unparalyzed.  If 
it  occurs  without  any  assignable  cause,  and  persists,  notwith- 
standing the  employment  of  every  measure  calculated  to  improve 
the  health,  a  portion  of  skin  must  be  taken  out  from  the  eye- 
lid, so  that  the  lid  may  be  brought  under  the  influence  or  action 
of  the  occipi to- frontalis  muscle,  and  be  elevated  by  it.  This, 
must  not  be  done,  however,  if;,  as  Mr.  Walton  remarks,  double, 
vigion  should  be  caused  by  the  eye  being  thus  brought  into  use. 
This  author  says  further,  that  the  portion  of  skin  to  be  remoye^ 
must  be  taken  near  the  eyebrows  else  the  lid  may  be  everted,  ai^ 
should  be  dissected  neatly  out  with  a  scalpel,  so  that  there  m^ay 
be  no  scar. 
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Ptosis  signifies  falling  of  the  upper  eyelid  from  any  cause 
whatever.  In  addition  to  that  of  palsy  of  the  third  nerve,  which 
of  course  acts  by  producing  paralysis  of  the  levator  palpebral, 
the  only  cause  pointed  out  by  Mr.  Druitt,  should  be  added  con- 
genital absence  and  wounds  of  that  muscle,  hypertrophy,  of  the 
cellular  tissue  of  the  upper  lid,  and  also  disappearance  of  the 
cellular  adipose  tissue  and  elongation  of  the  skin,  as  is  witnessed 
in  aged  persons.  The  treatment  of  the  case  will  of  course  con- 
sist in  removing  the  cause ;  if  the  lid  be  too  long  it  will  be  made 
shorter,  if  too  heavy  it  will  be  made  lighter,  and  if  the  muscle  be 
feeble,  the  surgeon  will  endeavor  to  increase  its  force. 

§  3.— OPERATIONS  UPON  THE  LACHRYMAL  APPARATUS. 

Surgical  Anatomy. — The  lachrymal  gland  is  situated  at  the 
upper  and  outer  part  of  the  orbit.  At  the  inner  angle  of  the  eye, 
the  upper  canaliculus  and  the  lower  empty  together  into  the  lach- 
rymal sac,  or  upper  part  of  the  lachrymal  canal  or  ductus  ad 
nasum,  which  by  the  removal  of  the  os  unguis  and  interior  part 
of  the  left  superior  maxillary  bone,  is  exposed. 

Probing  and  Division  of  the  Puncta  and  Canaliculi. — 
Fig.  345.  Fig.  345,  exhibits  the  mode  of  intro- 

ducing a  probe  through  the  upper 
punctum.  The  patient  may  sit  in  a 
chair,  his  head  resting  on  the  chest 
of  the  surgeon  standing  behind  him  ; 
or  he  may  lie  on  a  steady  table,  his 
head  on  a  firm  pillow.  A  delicate 
probe  is  entered  at  the  punctum,  and 
carried  inward  along  the  canaliculus, 
B5^      ^  till  it  reaches  the  lachrymal  sac  ;  the 

^  '  outer  angle  of  the  eyelids  is  drawn 

upon  so  as  to  render  all  the  parts  tense.  Fig.  346.  If  now  the 
handle  of  the  probe  is  elevated,  the  point  will  take  the  course  of 
the  dotted  line,  and  emerge  in  the  inferior  meatus  of  the  nose* 
just  behind  the  anterior  end  of  the  lower  turbinated  bone  as  seen 
in  Pig.  345.  A  probe  can  be  introduced  in  the  reverse  direction 
from  below  upward,  by  curving  it  somewhat  sharply  about  a& 
inch  from  its  extremity,  and  entering  it  beneath  the  turbinated 
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Fig.  346. 


bone,  as  just  mentioned  ;   but  this  exploration  is  now  very  sel- 
dom made. 

When  the  canaliculus  is  to  be  slit 
up,  we  use  instead  of  the  probe  a 
delicate  grooved  director,  its  groove 
upward  in  the  lower,  downward  in  the 
upper,  canal ;  along  this  is  guided  a 
fine  bistoury,  either  sharp  or  probe- 
pointed,  which  is  then  made  to  cut  its 
way  out.  Some  surgeons  use  merely 
a  fine-beaked  knife. 

It  is  sometimes  desirable  to  wash 
out  the  cavity  of  the  lachrymal  sac, 
as  for  example  in  cases  of  chronic 
inflammation.  This  is  done  with 
\ynte^.^s^M~52r^^^^  An  el's  syringe,  the  tube  passed 
^-•■^U^^^^^ftB^  through  the  lower  punctum,  as  in 
probing,  the  operator's  other  hand  steadying  the  parts  to  prevent 
undue  pressure. 

A  better  plan  is  proposed  by  Mr.  Soelberg  Wells,  viz.:  to  have 
the  nozzle,  about  three  inches  in  length,  with  a  crossbar  at  the 
top,  for  separate  introduction.  To  this  is  fitted  accurately  a 
slender  India-rubber  tube,  on©  and  a  quarter  inch  in  lengthy 
with  a  plain  joint  at  its  extremity,  to  which  the  syringe  is  at- 
tached after  the  canula  has  been  introduced.  The  patient  can 
then  lean  his  head  forward  over  a  basin  during  the  injection. 

The  operation  of  pucturing  the  lachrymal  sac,  in  cases  of 
obstruction,  as  shown  in  Fig.  346,  is  now,  in  some  measure, 
superseded  by  that  of  slitting  up  the  canaliculi  and  passing  Bow- 
man's probes.  Of  these  there  are  from  six  to  twelve,  cylindrical, 
arranged  in  pairs  and  numbered  according  to  size.  The  direction 
of  the  knife  or  probe,  in  either  procedure,  is  that  indicated  in  the 
plates  ;  some  eminent  authorities  recommend  the  former  instru- 
ment, rounded  at  its  extremity,  and  made  to  divide  the  stricture 
at  several  points  in  the  circumference.  A  strong,  sharp-pointed, 
grooved  director  is  sometimes  used  to  make  a  way  for  the  style. 
The  introduction  of  the  gilt,  silver  or  leaden  style,  alongside 
of  the  puncturing  knife,  may  be  employed  after   an  incision  is 
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made  into  the  sac.  Formerly,  it  was  the  custom  to  use  bougies* 
of  twisted  catgut ;  but  these  are  now  never  employed  when  any 
others  can  be  obtained. 

'  ^Operations  upon  the  Conjunctiva.— In  all  operations  on 
the  eyeball,  we  must  keep  the  lids  out  of  the  way ;  for  this  pur- 
pose there  are  several  forms  of  instruments.  An  assistant  may 
raise  the  upper  lid   by  means    of  the  FlS-  347- 

elevator  ;  another  may  be  applied  to  the 
lower  lid  in  the  same  way,  if  necessary. 
Another  form  of  the  same  instrument 
is  shown  in  Fig.  347,  which  has  a 
spring  to  keep  itself  in  place. 

In  order  to  steady  the  ball,  as  during  the  operation  for  stra- 
bismus, or  for  cataract,  we  may  use  either  a  fine  single  or  double 
hook,  or  a  pair  of  delicate-toothed  forceps.  In  either  case  it  is 
requisite  to  get  a  firm  hold  with  the  instrument ,  and  in  order  to 
do  this  it  is  best  to  apply  it  over  one  of  the  tendons  inserted  into 
the  ball.  Thus,  in  convergent  strabismus,  we  catch  the  tendon 
of  the  external  rectus ;  in  operating  for  cataract,  from  above,  that 
of  the  inferior  rectus. 

In  order  to  dilate  the  pupil,  whether  for  a  cataract  operation, 
or  for  any  other  purpose,  we  use  a  solution  of  JLtropia  or  one  of 
its  salts,  five  grains  to  one  fluid  ounce  of  distilled  water,  dropped 
into  the  eye  half  an  hour  beforehand. 

To  contract  the  pupil,  the  only  means  known  at  present  is  the 
Calabar  bean.  A  small  quantity  of  the  alcoholic  extract  of  this 
bean,  rubbed  up  with  glycerine  or  syrup,  is  dropped  in  the  eye  ;  or 
apiece  of  soft  paper  saturated  with  it  is  placed  on  the  conjunctiva. 
Pterygium,  a  vascular  fleshy  growth  extending  from  some 
portion  of  the  outer  margin  of  the  ocular  conjunctiva  toward 
the  cornea,  sometimes  requires  removal.  The  patient  being 
etherized,  the  lids  are  held  apart  either  by  the  wire  speculum  or 
by  the  fingers  of  an  assistant,  while  the  surgeon  dissects  away  the 
mass  with  a  delicate  knife  and  forceps,  working  from  the  centre 
outward.  No  hemorrhage  not  easily  controllable  by  cold  water 
will  take  place. 

When,  as    sometimes   happens   in  cases   of     ophthalmia,   it 
becomes  necessary  to  score  or  lance  the  inflamed   conjunctiva 
34— vol.  n. 
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lining  the  lids,  the  operation  is  best  done  with  an  instrument 
which  resembles  somewhat  the  ordinary  gum-lancet,  having  a  cut- 
ting edge  at  its  convexity.  The  lid  being  everted,  the  knife  is 
drawn  several  times  across  it,  cutting  as  deeply  as  the  case  may 
seem  to  require. 

Prolapse  of  the  Iris,  in  consequence  of  penetrating  wounds 
of  the  cornea,  may  be  attempted  to  be  reduced  by  closing  the  eye, 
and  very  gently  rubbing  the  lid  against  the  cornea,  so  as  to  press 
on  the  prolapsed  portion,  and  afterwards  by  exposing  it  to  a  strong 
light,  so  as  to  cause  the  pupil  to  contract.  Or  a  solution  of 
JUropia  may  be  applied  to  the  conjunctiva. 

Excurvation  of  the  Eyelids  is  the  name  used  by  Laurence 
for  the  peculiar  deformity  observed,  particularly  in  the  upper  lid, 
in  cases  of  inveterate  trachoma ;  the  remedy,  according  to  this 
writer,  consists  simply  in  dividing  the  outer  canthus,  and  uniting 
the  cut  edges  of  conjunctiva  and  skin  by  stitches  above  and  below. 

§4.— OPERATIONS  UPON  THE  MUSCLES. 
Strabismus,  or  squint,  very  often  demands  an  operation  for 
the  division  of  the  muscle  which  causes  it,  by  its  undue  contrac- 
tion.    Usually  it  is  the  internal  rectus  which  is  at  fault ;  some- 
times the  superior  rectus  must  also  be  cut. 

Surgical  Anatomy. — The  anatomy  of  the  muscles  must  be 
well  understood  by  any  one  performing  the  operation  ;  within  the 
outer  wall  of  the  orbit  are  found  the  following  points  of  interest: 
1,  eyeball ;  2,  elevator  of  upper  eyelid  ;  3,  superior  rectus  muscle ; 
4,  external  rectus;  5,  inferior  rectus  ;  6,  outer  part  of  inferior 
oblique,  inserted  into  the  ball  close  to  the  anterior  part  of  the 
external  rectus  ;  7,  tendinous  ring  affording  origin  to  all  the  recti 
muscles,  close  to  the  optic  foramen. 

Before  proceeding  to  operate  the  surgeon  should  determine,  by 
tests  described  in  works  on  the  eye  (Wharton  Jones,  Stellwag, 
or  Soelberg  Wells),  which  eye  is  most  at  fault ;  occasionally 
both  have  to  be  treated. 

There  are  two  untoward  consequences  to  be  guarded  against  in 
doing  this  operation :  first,  the  formation  of  a  fleshy  prominence 
or  caruncle  on  the  ball,  at  the  point  of  division  of  the  tendon ; 
and  secondly,  the  retraction  and  sinking  in  of  the  inner  angle  of 
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the  eyelids.  When  either  or  both  of  these  conditions  exist,  there 
is  produced  a  prominence,  more  apparent  than  real,  but  veiy 
unsightly,  of  the  inner  side  of  the  eyeball.  They  are  avoided  by 
making  the  section  of  the  tendon  close  to  its  point  of  insertion, 
and  by  disturbing  the  conjunctiva  and  subjacent  tissue  as  little  as 
possible. 

The  instruments  required  are  :  a  spring  speculum  or  a  pair  of 
elevators  ;  two  pairs  of  forceps  ;  a  delicate  blunt  hook,  and  a  pair 
of  fine  blunt-pointed  scissors,  curved  on  the  flat. 

Anaesthesia  having  been  induced,  the  lids  are  separated,  and  an 
assistant  draws  the  ball  outward  with  the  double  hook,  or,  which 
is  better,  with  a  pair  of  fine-toothed  forceps.  With  another  for- 
ceps, the  surgeon  pinches  up  a  fold  of  the  conjunctiva  a  little 
above  the  lower  edge  of  the  tendon  of  the  internal  rectus,  and 
nicka  it  with  the  scissors  horizontally,  perpendicularly,  or 
obliquely.  (Some  surgeons  make  an  incision  along  the  lower 
edge  of  the  tendon,  passing  one  blade  of  the  scissors  beneath  the 
pinched-up  fold. )  Next,  the  tendon  is  to  be  drawn  up  and  divided. 
This  was  formerly  done  with  forceps. 

A  better  plan,  however,  and  the  one  now  universally  employed, 
is  to   pass  the  blunt  hook  through   the  Fig.  348. 

opening  in  the  conjunctiva,  under  the  ten- 
don, thus  drawing  the  latter  out,  and 
enabling  the  operator  to  pass  one  blade  of 
the  scissors  alongside  of  the  hook,  and  to 
make  the  division,  as  in  Fig.  348.*  The 
edge  of  the  conjunctival  wound  should 
now  be  lifted  a  little,  and  °a  finer  blunt 
hook  swept  across  the  gap  in  the  tendon,  to  ascertain  that  all  its 
fibres  have  -been  divided.  Some  surgeons  pass  the  outer  blade  of 
the  scissors  between  the  conjunctiva  and  the  tendon  ;  others  make 
the  section  with  a  tenotome. 

Immediately  after  the  operation,  the  effect  produced  is  to  be 
tested,  and  if  excessive,  a  fine  suture  should  be  passed  so  as  to 
bring  together  the  edges  of  the  conjunctival  wound.     Some  sur- 

*  In  the  Pig.  348,  the  artist  has  made  the  division  of  the  tendo* 
much  farther  back  than  it  should  be. 
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geons  always  insert  a  suture  or  two  to  prevent  deformity,  but  this 
is  not  essential.  In  passing  these  sutures,  which  should  be  of 
very  fine  silk,  delicate  curved  needles  are  used  ;  the  procedure  is 
greatly  facilitated  by  employing  a  needle-forceps.  These  needle- 
forceps  are  very  valuable  adjuncts  to  any  case  of  eye  instruments. 

§  5.-OPERATIONS  UPON  THE  EYEBALL. 

Operations  for  Cataract, — In  order  to  understand  the  oper- 
ations for  cataract, — opacity  of  the  lens  (lenticular  cataract),  or 
of  its  capsule  (capsular  cataract), — it  is  essential  to  keep  in  mind 
the  anatomy  of  the  organ,  with  which  the  surgeon  should  thor- 
oughly acquaint  himself.  Before  venturing  to  operate  on  the 
living  subject,  not  satisfied  with  this  knowledge,  he  should  prac- 
tice the  various  procedures  on  the  eyes  of  calves  and  sheep,  easily 
obtainable  from  the  butcher,  and  upon  the  human  cadaver  at  every 
opportunity. 

Of  the  three  chief  operations  for  cataract,  depression  or  reclina- 
tion,  solution,  and  extraction,  the  first  is  now  in  great  measure 
abandoned  by  eye-surgeons,  on  account  of  the  frequent  occurrence 
of  inflammation  and  total  blindness  after  it. 

Surgical  Anatomy. — At  the  anterior  part  of  the  eye  ball  is 
the  cornea,  set  like  a  watch  crystal  in  the  sclerotica.  Within  the 
latter  is  the  choroid,  or  pigment-bearing  membrane,  and  within 
this  the  retina,  or  expansion  of  the  optic  nerve.  At  the  f  tont 
portion  is  the  iris,  the  perforated  muscular  curtain  or  diaphragm 
which  regulates  the  amount  of  light  entering  the  eye ;  and  just 
behind  it  the  lens.  Between  the  lens  and  the  retina  is  the  pos- 
terior chamber,  containing  the  vitreous  humor  ;  and  between  the 
lens  and  the  cornea  is  the  anterior  chamber,  containing  the  aque- 
ous humor.  The  optic  nerve  enters  the  sclerotic  posteriorly,  and 
immediately  expands  into  the  retina.  The  ciliary  muscle  skirts 
the  outer  margin  of  the  iris,  and  forms  one  of  its  attachments  to 
the  inner  surface  of  the  sclerotic  coat,  close  to  the  sclero-corneal 
junction. 

Depression  of  Cataract. — The  operation  of  depression  con- 
sisted at  first  simply  in  crowding  down  the  opaque  lens  from 
opposite  the  pupil  or  perforation  of  the  iris.  It  was  improved 
upon  by  the  proposal  to  turn  it  over  backward  and  downward, 
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into  the  posterior  chamber  of  the  eye.  The  lids  being  held  apart 
by  an  assistant,  the  needle,  a  slightly  curved,  sharp,  double-edged 
instrument,  is  introduced  through  the  sclerotic  about  two  lines 
(1-6  inch)  from  the  outer  margin  of  the  cornea,  a  little  below  the 
middle  line,  and  carried  steadily  behind  the  iris,  across  the  front 
of  the  lens,  its  convexity  always  backward.  In  doing  this,  it  is 
held  like  a  pen,  the  surgeon  resting  his  ring  and  little  fingers 
against  the  patient's  cheek-bone.     The  blade  Fig.  349. 

being  thus  brought  to  bear  against  the  anterior 
surface  of  the  lens, the  handle  of  the  ins  trument 
is  swept  upward,  while  the  blade  is  pressed 
backward  in  such  a  manner  as  to  rotate  the  lens 
downward  and  backward  from  1  to  2.  Fig.  349. 

Absorption  or  Solution  of  CataracSl. — Anaesthesia  is  not 
absolutely  needful  for  the  operation  of  division,  but  may  be  used 
in  cases  of  children,  or  nervous  and  sensitive  adults. 

The  operation  for  absorption  is  applicable  to  soft  cataracts, 
especially  in  patients  under  the  age  of  twenty-five.  The  pupil 
having  been  dilated  by  means  of  Atropine ,  and  the  eyelids  opened 
with  a  speculum,  the  needle  is  entered  a  little Jbelow  the  median 
plane,  near  the  corneal  margin,  to  be  carried  up  in  front  of  the 
iris,  to  the  anterior  surface  of  the  lens.  Its  handle  is  now  brought 
up  horizontally,  and  rotated  so  as  to  bring  one  of  its  edges  aginst 
the  capsule,  which  is  lacerated  by  a  to-and-fro  movement  to  the 
extent  desired.  The  older  the  patient,  the  more  limited  the 
incisions  should  be ;  the  operation  may  be  repeated,  if  necessary, 
after  all  symptoms  of  irritation  have  subsided.  When  the  lacer- 
ation of  the  capsule  is  too  free,  the  lens  may  absorb  the  aqueous 
humor  largely,  swell  up,  and  by  pressure  on  the  iris  and  ciliary 
body,  produce  great  pain  and  disturbance  ;  or  fragments  of  it 
may  fall  forward  into  the  anterior  chamber,  and  set  up  imflam- 
mation  there. 

Another  mode  of  doing  this  operation  is  to  enter  the  needle 
through  the  cornea,  a  line  or  two  from  its  junction  with  the  scler- 
otic, and  below  the  median  plane.  The  moment  the  entrance  if 
fairly  effected,  the  point  should  be  so  guided  across  as  not  to 
catch  in  the  iris.  Arriving  in  front  of  the  lens,  the  edge  should 
be  turned  against  the  capsule,  and  made  to  lacerate  it  in  the  same 
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way  as  before  mentioned.  Hays's  needle,  which  is  rather  a  very 
fine  bistoury,  answers  extremely  well  for  this  procedure.  Another 
excellent  needle  for  this  operation  is  that  known  as  Bowman's 
stop-needle,  which  has  a  perfectly  cylindrical  shank,  and  a 
shoulder  at  its  middle  point. 

Extraction  of  Catara<5t. — Various  methods  and  modifica- 
tions of  methods  have  been  proposed  for  the  performance  of  this 
operation,  which  consists  essentially  in  the  opening  of  the  anterior 
chamber,  and  the  escape  of  the  opaque  lens,  either  spontaneously, 
by  gentle  pressure,  or  by  the  instrumental  assistance  of  the 
surgeon. 

Dilatation  of  the  pupil  by  Atropine  is  always  necessary. 
Anaesthetics  will  not  be  required  unless  the  patient  is  very  ner- 
vous and  timid ;  and  when  they  are  given,  every  precaution  should 
be  taken  to  avoid  the  occurrence  of  vomiting.  The  patient  may 
lie  on  a  firm  bed  or  table,  his  head  steadied,  and  the  operator 
standing  either  beside  him  or  behind  his  head. 

The  steps  of  the  operation  are  : 

1.  The    section    of  the  cornea;   made  upward,  downward,   or 

laterally. 

2.  The  laceration  of  the  capsule  (omitted  by  some  operators 

when  lens  and  capsule  are  taken  away  together). 

3.  The    iridectomy  (hot    always,    but   generally   done,   except 

when  suction  is  employed). 

4.  The  removal  of  the  lens,  by  pressure,  by  the  scoop,   or  by 

suction. 
The  section  of  the  cornea  may  be  made  either  with  Beer'a 
knife,  or  with  SichePs,  or  by  Von  Graefe's  method.     Fig.  350 
Fig%  350.  shows  the   method   of  making 

the  lower  flap.  An  assistant 
holds  up  the  upper  eyelid,  1,1; 
the  surgeon  then,  with  his  left 
hand,  2,  2,  either  depresses  the 
lower  eyelid,  or  fixes  the  ball  by 
grasping  the  tendon  of  the  in- 
ferior rectus  with  a  pair  of 
toothed  forceps,  while  with  his  right,  3,  he  enters  the  knife  close  to 
the  outer  margin  of  the  cornea,  and  carries  it  nearly  straight 
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across,  with  a  steady  push,  until  the  counter- opening  is  made  at 
the  inner  side.  Continuing  the  same  motion,  the  knife  cuts  its 
way  out,  and  the  flap  is  made. 

Upon  the  removal  of  the  knife,  it  sometimes  happens  that  the 
lens  is  expelled  by  the  pressure  from  within,  and  a  portion  of  the 
vitreous  humor  may  be  forced  away  along  with  it ;  when  this  is  the 
case,  the  lids  should  be  at  once  gently  closed,  a  pledget  of  lint 
wet  with  Staphysagria  lotion  applied,  and  the  patient  kept  as 
quiet  as  possible  until  the  corneal  wound  heals. 

But  when  the  lens  remains  in  place,  a  cystotome  is  gently 
introduced  through  the  wound,  and  the  capsule  is  freely  lacerated 
in  various  directions.  Great  care  must  be  taken  in  so  doing,  to 
make  no  pressure  backward  against  the  lens. 

Now,  withdrawing  the  cystotome,  the  surgeon  steadies  the  lower 
lid  and  the  eye  with  one  or  two  fingers  of  his  left  hand,  while 
with  the  handle  of  his  knife  he  exerts  a  very  gentle  pressure 
through- the  upper  lid  upon  the  ball  above;  when  the  lens  will 
generally  leave  its  place,  slip  into  the  lower  part  of  the  anterior 
chamber,  and  thence  escape  by  the  corneal  wound.  The  opera- 
tion is  thus  completed;  the  eye  is  gently  closed,  and  the  patient 
is  placed  in  bed. 

Von  Graefe's  method. — An  important  modification  of  these 
sections,  known  as  the  linear  method  of  VonGraefe,  has  of  late 
years  been  extensively  adopted. 

The  incision  is  made  with  a  long  narrow  knife,  which  is 
entered  in  the  sclerotic,  close  to  the  margin  of  the  cornea,  with 
its  edge  upward  ;  it  is  carried  at  first  downward  and  across  the 
interior1  chamber,  but  then,  by  depressing  the  handle,  its  point  is 
brought  up  so  as  to  emerge  through  the  sclerotic  just  opposite  the 
place  of  entrance.  The  edge  is  now  turned  forward,  and  the 
knife  carried  across  for  nearly  its  whole  length,  when  it  is  drawn 
back  again,  cutting  its  way  out  a  line  or  so  above  the  corneal 
margin.  Thus  a  conjunctival  flap  is  made  ;  the  advantage  of 
which  is  the  greater  certainty  and  readiness  of  union. 

Next  an  iridectomy  is  done,  by  passing  through  the  wound  a 
blunt  iris-hook,  engaging  the  edge  of  the  iris,  drawing  it  out,  and 
snipping  it  off  with  iris  scissors  close  to  its  ciliary  attachment. 

The  next  step  is  the  laceration  of  the  capsule,  done  with  the 
cystotome  as  before  described. 
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Finally,  a  scoop,  or  a  wire  loop  is  introduced,  engaged  behind 
the  lens,  and  gently  manipulated  so  as  to  bring  the  lens  out  with 
it. 

(If,  after  the  operation  of  extraction  has  reached  the  second  or 
a  later  stage,  the  corneal  wound  is  found  to  be  too  small,  it  may 
be  enlarged  by  means(  of  an  instrument  which  is  introduced  into 
the  wound  closed ;  its  blades  are  then  expanded  to  the  desired 
extent,  and  made  to  cut  their  way  out. ) 

Sucftion. — Another  mode  of  removing  cataracts,  when  of  soft 
consistence,  is  that  of  suction.  For  this,  which  is  an  old  plan 
revived,  a  fine  silver  canula  is  used  ;  it  is  connected  by  a  short 
flexible  tube  with  a  glass  bulb,  and  this  again  by  a  somewhat 
longer  tube  with  the  operator's  mouth  or  a  small  syringe.  A 
broad  needle  is  passed  through  the  cornea  near  its  margin,  and 
made  to  lacerate  freely  the  anterior  capsule  ;  the  canula  is  then 
gently  inserted  through  the  wound,  and  carried  to  the  centre  of 
the  lens,  when  by  very  gentle  suction  with  the  mouth  or  syringe 
the  lenticular  substance  is  drawn  through  the  canula  and  tube  into 
the  glass  bulb. 

When  the  whole  cannot  be  removed  at  once,  solution  by  the 
aqueous  humor  may  ensue  ;  or  a  second  suction  may  be  done  at 
a  later  period,  if  needful. 

For  some  time  afterward,  the  pupil  should  be  kept  dilated  with 
Atropine,  lest  iritis  should  result  from  the  irritation  of  unre- 
moved  portions  of  the  lens. 

Iridectomy,  or  the  cutting  away  of  a  part  of  the  iris, 
alluded  to  above,  is  a  procedure  which  has  of  late  years  acquired 
a  greatly  increased  importance.  Besides  being  an  important  step 
in  many  cataract  operations,  it  is  done  to  restore  sight  (artificial 
pupil),  and  to  relieve  intraocular  tension. 

The  instruments  necessary  are :  an  eye-speculum,  fixation-for- 
ceps, a  lance-shaped  knife,  or  Von  Graefe's,  an  iris  forceps  or 
hook,  and  scissors  curved  on  the  flat. 

It  is  well  to  have  several  pairs  of  iris  forceps  at  hand,  in  the 
eye-case,  as  well  as  various  forms  of  iris  scissors  for  the  differ- 
ent purposes  required  in  the  operation. 

An  assistant  induces  complete  anaesthesia ;  another  steadies 
the  head  and  attends  to  the  eye-speculum.     The  surgeon  makes 
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the  corneal  incision,  using  a  straight  knife  if  operating  from  the 
outer  side,  and  one  bent  on  the  shaft  if  from  the  upper  or  inner 
side  ;  the  eye  being  steadied  by  means  of  forceps  applied  exactly 
opposite  to  the  point  of  entrance  of  the  knife.  Fig.  351  shows 
the  mode  of  making  the  incision,  also  FiS-  351- 

on  the  outer  side  of   the  cornea,  with  ^^l^fc** 

the  slender  knife   of   Von   Graefe.         ^H^^ 

Entering  the  sclerotic   close   to   the ^^^^^^^^^S 

margin   of   the   cornea,  the   surgeon        ^^^^^g^^^^^t 
pushes  the  knife  on,  keeping  clear  of        Wffi^^^^^^^HSr 
the  iris  and  lens,  until  the  incision  is  ^^Slll^te^^ 

of  the  desired  size ;  he  then  slowly  withdraws  the  blade.  Next, 
giving  the  fixation-forceps  to  an  assistant,  he  insinuates  the  iris- 
forceps,  closed,  through  the  wound,  catches  a  fold  of  the  iris, 
draws  it  out,  and  with  the  scissors  snips  it  off  close  to  its  ciliary 
attachment.  This  snipping  may  be  done  at  once,  or  ih  two  por- 
tions. The  quantity  cut  away  must  vary  according  to  the  object ; 
for  glaucoma,  or  intraocular  tension,  about  one-fifth  of  the  iris 
may  be  removed,  while  less  will  suffice  if  the  object  be  merely  the 
admission  of  light. 

Again,  in  the  former  case  the  operation  may  be  done  from 
above ;  in  the  latter,  the  inner  side  of  the  cornea  is  better. 

The  operation  completed,  the  lids  are  gently  closed,  a  light 
and  well-arranged  pledget  wet  with  Slaphysagria  lotion  and 
covered  with  a  roll  of  fine  raw  cotton  laid  over  the  eye,  and 
a  bandage  put  on  to  keep  it  in  place.  The  best  form  of 
bandage  is  a  strip  of  fine  muslin  or  linen,  about  two  and  a  half 
inches  wide,  cut  away  at  either  end  so  as  to  leave  two  narrow 
ribbons,  one  to  go  above  and  the  other  below  each  ear,  and  to  be 
tied  behind. 

The  subsequent  treatment  must  vary  greatly  with  circum- 
stances. 

Iridodesis. — This  operation, — ligation  of  the  iris, — is  per- 
formed by  making  a  small  incision  (a  broad  needle  answers  very 
well)  close  to  the  margin  of  the  cornea.  Through  this  a  fine 
blunt  hook  is  inserted,  the  iris  caught  and  drawn  out,  a  small  loop 
of  very  fine  black  silk  (easly  seen)  laid  around  the  prolapsed 
portion,  which  is  then  strangulated  by  drawing  on  the  ends  of  the 
silk  with  two  pair  of  cilia-forceps. 
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One  of  the  ends  of  the  silk  is  cut  off  very  short ;  in  a  day  or 
two  the  loop  is  pulled  away.  The  corneal  wound  generally  heals 
speedily,  and  no  inflammation  is  set  up. 

Extirpation  of  the  Eyeball  is  called  for  when,  sight  being 
lost  or  greatly  impaired  in  one  eye,  the  other  is  attacked  with 
sympathetic  inflammation  ;  or  in  cases  of  malignant  disease. 

The  patient  being  placed  under  the  influence  of  ether,  an 
incision  is  made  near  the  cornea,  parallel  to  its  inner  margin,  ex- 
posing the  tendon  of  the  internal  rectus  muscle,  which  is  divided. 
A  pair  of  scissors  curved  on  the  flat  is  passed  along  the  inner 
side  of  the  globe,  and  the  optic  nerve  divided ;  the  eyeball  can 
now  be  turned  outward,  and  the  muscle  inserted  into  it  divided 
successively,  as  close  as  possible  to  the  sclerotic,  the  conjunctival 
incision  being  extended  as  this  is  done. 

Should  any  bleeding  occur,  it  is  readily  checked  by  pressure 
with  a  plug  of  lint  wet  with  Gossypium  lotion,  or  by  a  stream 
of   cold  water  from  a  small  syringe. 

The  subsequent  treatment  is  like  that  of  any  other  wound. 
Removal  of   the  entire  contents  of  the  orbit,  for  tumors,  has 
been  done  very  often,  but  seldom  with  permanent  good  results. 
It  is  not  a  difficult  operation,  thoroughness  being  the  great  object 
to  be  aimed  at. 

Removal  of  the  anterior  part  of  the  eyeball  has  been  so  gener- 
ally abandoned,  even  by  those  who  were  its  most  earnest  advo- 
cates, that  it  need  not  be  here  described.  Inflammation  almost 
always  occurs  in  the  portion  left,  and  gives  rise  to  about  as  much 
trouble  as  if  no  part  had  been  taken  away. 

Staphyloma  is  a  term  employed  to  signify  any  protrusion  on 
the  anterior  surface  of  the  eye. 

Staphyloma  of  the  cornea  is  said  to  exist  when  a  portion  or 
the  whole  of  the  cornea,  whose  texture  has  been  disorganized  by 
injury  or  disease,  has  perished,  and  the  cicatrix  with  which  the 
iris  has  become  covered,  bulges  before  the  pressure  of  the  humors 
of  the  eye,  and  forms  an  opaque  white  prominence.  Fig.  352. 
If  partial,  it  is  usual  to  recommend  that  the  nitrate  of  silver 
or  butter  of  antimony  be  applied  to  the  apex  of  the  staphyloma, 
so  that  the  inflammation  excited  may  thicken  the  cornea,  and 
enable  it  to  resist  further  protrusion ;    the  caustic  to   be  well 
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washed  off  with  milk  before  the  lids  are  closed.     But  besides 

sympathetically  affecting  the  other  eye.  Fig.  352. 

it  is  seldom  that  the  use  either  of  the 

nitrate  of  silver  or  butter  of   antimony 

checks    the    increase   of    staphyloma, 

and  sooner  or  later  the  eye  collapses 

from  the  necessarily  extensive  use  of  the 

knife.   Therefore,  when  the  staphyloma 

is  still  limited,  Mr.  H.  Walton  shaves 

it  off ;  by  which  means  the  cut  partfre-     staphyloma  of  the  cornea. 

quently  cicatrizes,  and   no  further  protrusion  is  effected.     This 

treatment   is  applicable  to   small  staphylomata,  and  especially 

those  that  rise  suddenly,  and  have  a  small,  well-defined  base. 

§  6.— TUMORS  IN"  THE  ORBIT. 

Protrusion  of  the  Eyeball.— We  have  already  spoken  of 
tumors  in  the  eyelids  ;  of  tumors  on  the  surface  of  the  conjunc- 
tiva ;  and  of  tumors  resulting  from  disease  of  the  lachrymal 
gland.  We  have  yet  to  allude  to  the  fact  that  tumors,  fatty, 
osseous,  encysted,  and  solid  or  sarcomatous,  as  they  were  form- 
erly called  (which  have  not  yet  been  sufficiently  examined),  may 
occur  within  the  orbit,  causing  as  their  general  symptoms,  pro- 
trusion, with  more  or  less  displacement  of  the  eyeball,  and  pro- 
jection at  the  seat  of  the  tumor.  The  danger  of  tumors  in  this 
situation  is  twofold :  destruction  of  the  eye  from  continued  pres- 
sure ;  and  protrusion  through  the  roof  of  the  orbit  into  the  cavity 
of  the  skull,  with  compression  of  the  brain ;  which  should  be 
averted  by  extirpation  so  soon  as  the  morbid  growth  is  of  a  size 
to  threaten  mischief.  Sometimes  it  is  good  practice  to  puncture, 
or  still  better  to  lay  open,  an  encysted  tumor  by  a  free  incision. 

But  it  is  not  every  protrusion  of  the  eyeball  that  is  caused  by 
tumors.  For  instance, — 1.  An  excessively  protruded  and  gog- 
gled state  of  the  eyeball  sometimes  occurs  in  connection  with 
anaemia,  general  debility,  and  enlargement  of  the  thyroid  gland. 
2.  Suppuration,  or  inflammatory  effusion,  may  take  place  with- 
in the  orbit.  This  may  occur  either  internal  or  external  to  the 
ocular  sheath  of  Bonnet  and  O'Ferral ;  a  layer  of  fascia,  imme- 
diately surrounding  the  eye,  extending  from  the  posterior  margin 
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of  each  palpebra  to  the  apex  of  the  orbit,  and  perforated  by  the 
ocular  muscles.  Effusion  may  take  place  in  the  orbit  either  in- 
ternal or  external  to  this  sheath.  If  internal  to  it,  there  will  be 
a  chemosed-like  projection  of  the  conjunctiva  at  its  angle  of  re- 
flection from  the*eyeball  to  the  palpebra.  If  intense  pain,  unre- 
lieved by  treatment,  with  shivering,  indicates  the  presence  of  pus, 
a  puncture  should  be  cautiously  made  within  the  palpebrae  by  the 
side  of  the  eyeball. 

Cancer  may  affect  the  eye  or  other  contents  of  the  orbit,  par- 
ticularly during  the  earlier  periods  of  life.  It  may  occur  in  any 
form,  or  affect  any  structure ;  for  the  common  opinion  that  it 
usually  first  attacks  the  optic  nerve  or  retina,  is,  according  to  Le- 
bert  and  Paget,  not  well  founded.  The  scirrhous,  or  hard  vari- 
ety, is  very  rare  ;  most  ocular  cancers  being  of  the  soft  or  else 
of  the  melanotic  variety. 

Cancer  within  the  Orbit. — Weight,  perhaps  pain  in  the  orbit, 
and  displacement  of  the  eye,  with  dimness  of  vision,  are  the  ear- 
liest symptoms  ;  which  are  followed  by  the  protrusion  of  a  tumor. 
Engorgement  of  the  surrounding  bloodvessels,  destruction  of  the 
eyeball,  adhesion  of  the  palpebrae,  protrusion  of  a  large  tumor, 
bleeding,  sloughing,  or  exuding  thin  offensive  discharge,  cancer- 
ous deposits  in  the  cranial  cavity,  in  the  cervical  glands,  and  in 
distant  orgahs,  follow  in  succession. 

Cancer  within  the  Eye. — After  some  amount  of  vascularity, 
and  of  other  signs  of  derangement  of  the  eye— or,  perhaps,  after 
it  has  been  discovered  (if  the  patient  is  a  child)  that  the  sight  of 
the  eye  is  lost — an  examination  is  made,  and  a  patch  of  metallic 
lustre,  of  a  grayish,  reddish,  or  yellowish-white  color,  is  discov- 
ered deep  in  the  eye,  behind  the  crystalline  lens.  The  iris  is 
tarnished,  and  sluggish.  As  the  tumor  grows,  and  comes  nearer 
to  the  cornea,  it  can  usually  be  clearly  distinguished  as  being 
lobulated,  and  covered  with  bloodvessels.  In  time,  it  fills  the  eye, 
and  presses  the  iris  against  the  surface  of  the  cornea,  the  eyeball 
is  tense  and  painful,  and  the  surrounding  parts  very  vascular. 
Finally  it  bursts  through  the  cornea  or  sclerotica ;  a  huge  fun- 
gus protrudes,  and  the  disease  arrives  at  a  fatal  termination 
through  the  stages  just  indicated. 

The  diagnosis  of  intra-ocular  cancer  is  important,  because 
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deposits  of  lymph  or  tuberculous  matter  may  occur  in  the  depth  of 
the  eye,  and  present  all  the  outward  and  visible  signs  of  a  can- 
cerous growth.  In  fact,  the  diagnosis  of  such  a  growth  is  con- 
sidered by  the  best  authorities  to  be  impossible,  until  time  reveals 
whether  the  eye  is  to  burst  before  a  protruding  fungus,  and  the 
health  to  exhibit  the  decay  consequent  on  the  extension  of  cancer ; 
or  whether,  on  the  othe  hand,  the  eyeball  is,  1,  to  remain  blind 
but  unaltered ;  or,  2,  to  be  the  seat  of  scrofulous  suppuration ; 
or,  3,  to  waste  and  become  atrophied;  one  of  which  three  con- 
tingencies usually  results  when  this  peculiar  appearance  is  the 
result  of  injury  or  of  slow  inflammation  in  a  scrofulous  subject. 

Melanotic  cancer  is  common  in  this  situation,  Lebert  having 
found  it  in  ten  out  of  twenty-three  "cases :  it  may  primarily 
affect  the  orbit,  conjunctiva,  or  optic  nerve,  but  curiously  enough, 
has  not  been  found  primarily  in  the  iris  or  choroid,  where  it 
might  naturally  have  been  expected.  Melanotic  cancer  pursues 
the  course  of  soft  cancer,  but  perhaps  more  rapidly.*  Protrusion 
of  a  tumor  exuding  a  darkish  sepia-like  fluid,  and  a  great  multi- 
plicity of  organs  affected  with  secondary  deposits,  are  leading 
features. 

There  is  at  present  considerable  confusion  existing  in  the  use 
of  the  term  melanosis ,  which  is  often  used  as  if  synonymous 
with  cancer.  But,  as  we  have  before  observed,  melanotic  cancer 
is  true  soft  cancer,  combined  and  infiltrated  with  large  quantities 
of  black  pigment.  On  the  other  hand,  collections  of  black  pig- 
ment may  exist  in  natural  and  morbid  structures  without  cancer. 
Patches  of  black  pigment  may  be  found,  and  may  remain  for 
years  on  the  conjunctiva  unaltered. 

Cancer  may  commence  in  the  conjunctiva  in  the  form  of 
small  vascular  tumors,  which  soon  display  the  characters  of  soft 
cancer,  or  the  dusky  hue  of  melanosis.  Scirrhus  is  treated  of  by 
authors,  but  is  extremely  rare.  Cancer,  likewise,  may  affect  the 
caruncle,  constituting  the  disease  formerly  called  encanthis. 

It  may  also  affect  the  lids ;  but  here  we  must  note  the  not 
uhfrequent  occurrence  in  aged  persons,  first  of  epithelioma  on  the 
lower  lid  ;  commencing  as  a  wart,  lasting  an  indefinite  time,  but, 

*See  Cancerous  Tumors,  vol.  1,  p.  589. 
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if  irritated,  terminating  in  incurable  ulceration ;  yet  altogether 
different  from  cancer  in  structure,  and  giving  much  more  hope  for 
extirpation.     Secondly,  of  a  glassy  ulcer  of  the  lupzs  kind. 

Treatment. — The  treatment  of  cancer  of  the  eye  comprises 
two  classes  of  measures:  1,  the  various  remedies  mentioned  in 
vol.  1,  page  588;  2,  extirpation,  which  latter  is  also  to  be 
regarded  as  palliative,  since,  in  cancer  of  the  eye,  the  disease 
(if  not  already  developed  within  the  cranium)  is  sure  to  appear 
there  or  elsewhere.  It  seems  to  be  the  general  opinion  of  sur- 
geons, that  it  is  useless  to  extirpate  soft  cancer  of  the  eyeball, 
especially  in  children ;  but  that,  in  the  melanotic  cancers,  the 
extirpation  of  the  contents  of  the  orbit  affords  a  greater  chance 
of  prolonging  life ;  and  that  all  superficial  cancerous  tumors  of 
the  conjunctiva  should  be  freely  extirpated  as  soon  as  possible. 

Artificial  Eyes  consist  of  a  thin  scale  of  enamel  colored  to 
imitate  the  natural  eye.  They  are  adapted  for  cases  in  which  the 
globe  is  sightless  and  shrunken,  after  the  removal  of  staphyloma, 
for  instance.  u  Besides  the  removal  of  deformity,"  says  Mr. 
Walton,  "  the  presence  of  the  false  eye  may  be  of  essential  ser- 
vice in  keeping  the  lids  in  their  natural  position ;  and  preventing 
the  cilia  from  irritating  the  shrunken  globe ;  in  placing  the 
puncta  in  a  more  natural  position  for  conveying  away  the  tears  ; 
in  acting  as  a  defense  against  intruding  bodies,  which  are  apt  to 
be  retained  within  the  lids  and  to  produce  irritation,  and  as  a 
means  of  keeping  the  cavity  free  from  collections  of  lachrymal 
secretions." 

After  staphyloma  or  any  other  disease  which  has  rendered  the 
eyeball  shrunken  and  sightless,  if  the  patient  objects  to  the 
trouble  and  expense  of  an  artificial  eye,  it  may  be  convenient  to 
divide  the  levator  palpebrae,  in  order  that  the  lids  may  remain 
permanently  closed.  This  may  be  effected  by  making  a  trans- 
verse incision  in  the  upper  eyelid  just  below  the  orbit,  and  seizing 
the  belly  of  the  muscle  as  far  back  as  possible.  Then  a  piece 
should  be  snipped  out  of  it  with  the  scissors. 

§  7.— THE  OPHTHALMOSCOPE. 

This  instrument  is  to  the  eye  what  the  stethoscope  is  to  the 
chest.      It  has  already  rendered  obsolete  nearly  all  that  has  been 
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written  on  the  deep-seated  diseases  of  the  eye ;  for  it  has  been 
the  means  of  detecting  changes  unaccompanied  with  any  objective 
symptoms,  and  not  known  till  quite  lately  to  exist.  Its  use  is 
quite  indispensable  in  all  cases  of  impaired  vision,  not  attended 
with  extreme  intolerance  of  light.  Very  seldom  indeed  does  a 
patient  complain,  from  the  use  of  the  instrument,  except  in  cases 
in  which  such  a  result  might  fairly  be  expected,  and  might  be 
avoided  by  ordinary  caution. 

The  ophthalmoscope,  in  its  simplest  form,  is  a  concave  circular 
mirror  of  about  ten  inches  focus,  made  of  silvered  glass  or  pol- 
ished steel,  and  having  a  hole  in  the  centre.  As  an  appendage 
there  is  needed  a  convex  lens  an  inch  and  a  half  in  diameter, 
with  a  focus  of  from  two  and  a  half  to  three  inches,  set  in  a  com- 
mon eye-glass  frame  with  a  handle  three  inches  long.  The  inves- 
tigation must  be  made  in  a  dark  room.  The  patient's  pupil 
should  be  dilated  as  a  rule.  The  light  of  a  candle  is  hardly  suffi- 
cient, certainly  not  for  beginners.  An  oil  lamp  is  better,  but  by 
far  the  best  is  an  argand  burner  that  slides  on  a  vertical  rod. 

The  patient  sits  by  a  table,  and  the  lamp  is  placed  by  his  side 
close  to  his  head,   with  the  flame  on  a  level  with  the  eye,  from 
which  it  is  screened  by  a  little  flat  plate  of  metal  attached  to  the 
burner.     The  operator  sits  directly  in  front ;  and,  holding  the 
instrument  close  to  his  eye,  and  a  little  obliquely  to  catch  the  light 
from  the  lamp,  he  commences  at  the  distance  of  about  eighteen 
inches  from  the  patient,  to  direct  the  reflection  on  the  eye.    When 
this  is  got,  the  convex  lens  must  be  held  at  the  distance  of  two  and 
a  half  inches  from  the  eye  and  the  focusing  commenced,  by  mov- 
ing them  slowly  backward  and  forward.     When  the  light  fairly 
enters  the  eye  a  reddish  glare  appears,  and  as  it  is  focused,  an 
orange-red  or  orange-yellow  is  seen ;  then  the  bloodvessels  of  the 
retina  come  into  view.     The  retina  itself  presents   a  whitish 
aspect,  through  which  the  choroid  is  more  or  less  discernible. 
The  entrance  of  the  optic  nerve  should  now  be  sought ;  probably 
a  part  of  it  will  already  have  been  seen  as  a  whitish  spot ;  but  the 
way  to  discern  it  properly  is  to  make  the  patient  look  inwards. 
It  appears  as  a  whitish  circular  spot,  in  the  centre  of  which  are 
the  central  vein  and  artery  of  the  retina,  giving  forth  a  variable 
number  of  branches,  usually  six  or  eight. 
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The  convex  lens  is  not  usually  needed  for  examining  near- 
sighted eyes,  nor,  in  general,  for  the  anterior  structures  of  the  eye. 
The  annexed  sketch,  Pig.  353,  illustrates  the  above  description, 

Fig.  353. 


Mode  of  making  an  ophthalmoscopic  examination. 

and  accurately  shows  the  proper  position  of  the  lamp,  the  direc- 
tion of  the  patient,  and  the  slightly  raised  position  of  the 
observer. 

But  what  is  the  principle  of  the  ophthalmoscope ;  why  is  a 
reflector  needed  ;  why  cannot  the  eye  be  illuminated  with  the  very 
lamp  from  which  the  light  is  borrowed?  When  a  stream  of  light 
is  thrown  into  the  eye,  the  rays  are  reflected  back  by  the  retina 
and  choroid,  and,  returning  as  they  enter,  are  brought  to  a  con- 
vergence at  the  spot  whence  they  emanated.  This  takes  place 
when  any  luminous  body  is  held  before  the  eye ;  hence  when  a 
candle  or  lamp  is  used,  we  see  no  illumination,  simply  because 
the  flame  is  in  the  focus  of  reflection,  and  our  eye  cannot  be  there 
too,  nor  can  it  see  through  the  flame.  This  difficulty  is  overcome 
by  using  a  mirror  with  a  hole  in  the  center  (the  ophthalmoscope), 
which  represents  the  flame,  and,  by  looking  through  the  hole,  we 
place  our  eye  in  the  center  of  the  reflection,  and  thus  see  the 
lighted  interior  of  the  patient's  eye.  It  is  possible,  by  certain 
arrangements  of  light,  and  position  of  the  beholder,  that  the  eye 
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may  be  to  an  extent  seen  illuminated  ;  but  for  the  full  effect,  the 
ophthalmoscope  is  requisite. 

Healthy  Appearances. — The  arteries  and  veins — the  latter 
being  larger  and  darker — radiate  on  the  retina,  and  branch  and 
anastomose  almost  to  the  ora  serrata.  No  vessels  cross  the  situ- 
ation of  the  macula  lutea. 

It  is  not  uncommon  in  eyeballs  that  are  diseased  to  see  the  pul- 
sation of  these  vessels;  sometimes  it  may  be  seen  in  health, 
especially  if  the  eyeball  be  pressed.  Mr.  Hume  had  a  patient 
attending  at  the  Central  London  Ophthalmic  Hospital,  with  pul- 
sating retinal  vessels,  although  the  sight  was  unimpaired. 

The  Choroid  must  be  focused  to  be  examined.  The  irregu- 
larly arranged  markings  of  a  dusky  hue  indicate  the  vessels.  The 
coloration  of  the  choroid  is  darker  in  persons  of  a  dark  com- 
plexion, and  of  a  lighter  and  less  distinct  shade  in  those  of  a 
fairer  skin. 

The  Retina  is  a  perfectly  transparent  colorless  structure,  and 
is  best  recognized  by  means  of  the  vessels  which  pervade  it.  The 
arteries  are  of  a  smaller  calibre,  and  have  a  more  direct  course 
than  the  veins,  which  are  more  tortuous,  and  of  a  darker  color, 
derived  from  their  contents  ;  but  this  last  feature  is  not  always 
well  marked. 

The  Optic  Disk,  or  termination  of  the  optic  nerve,  as  it  enters 
the  sclerotic,  is  the  most  important  part  to  be  noted  in  an  ophthal- 
moscopic examination.  In  health  it  is  circular  in  form,  of  a 
bright  white  color,  and  perforated  ^ig-^354. 

generally  in  its  centre,  but  fre- 
quently in  different  parts  of  its 
surface  by  three  or  four  arteries 
entering  the  globe  for  distribu- 
tion, and  by  as  many  veins  which  j 
leave  the  interior  of  the  eye. 
(  See  Fig.  354. )  A  slight  hyper- 
aemia  of  the  disk  is  not  incom- 
patible with  healthy  vision. 

The  Macula  Lutea  is  that  part 

of  the  retina  which  lies  directly  in         Healthy  appearances  of  thceye. 

the  axis  of  vision,  and  which  is  brought  into  view  by  causing  the 
35 — vol.  n. 
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patient  to  look  directly  forward.  Frequently  there  is  no  par- 
ticular structure  to  be  made  out,  and  the  part  is  generally  recog- 
nized by  the  absence  of  the  retinal  vessels,  which  seem  to  avoid 
this  situation.  Sometimes  a  paler,  and  at  other  times  a  darker 
appearance  are  the  only  indications  of  it.  It  must,  however,  be 
borne  in  mind  that  it  is  often  the  seat  of  hemorrhages,  morbid 
deposits,  etc.,  which  are  more  or  less  detrimental  to  perfect  vision. 
It  should  therefore  be  carefully  examined. 

The  Vitreous  Humor,  the  aqueous,  the  lens  and  its  capsule, 
and  the  cornea,  are  all  parts  which  in  the  healthy  state  of  the  eye 
are  transparent,  and  admit  of  a  clear  definition  and  observation 
of  the  whole  of  the  posterior  part  of  the  interior  of  the  eyeball. 

Morbid  Appearances. — Such  is  a  description  of  the  parts 
seen  by  the  ophthalmoscope  in  the  healthy  state.  We  now  pro- 
pose, for  the  guidance  of  the  student,  to  give  an  outline  of  the 
morbid  appearances  to  be  observed,  premising  that  a  thorough 
knowledge  and  use  of  this  instrument  can  only  be  acquired  by 
most  careful  practical  study. 

The  Optic  Disk  is  the  first  point  to  which  attention  should  be 
directed  in  an  internal  examination  of  the  eyeball.  The  changes 
in  the  disk  itself  are  so  frequently  connected  with  changes  in  the 
parts  around  its  circumference,  that  during  its  examination,  the 
state  of  these  circumferential  parts  must  be  carefully  noted. 
Hyperemia  of  the  Disk  is  of  very  frequent  occurrence  ;  the 
*V-  355.  retinal  vessels  may  be  enlarged 

and  dilated,  and  the  veins  vari- 
cose ;  in  addition  to  which  the 
surface  of  the  disk  may  be  seen 
finely  injected,  instead  of  show- 
ing its  white  normal  appear- 
ance. This  injection  may  pro- 
ceed to  such  an  extent  as  almost 
to  hide  the  disk.  Fig.  S55. 
Hyperaemia  of  the  disk  is  com- 
mon in  those  cases  of  impaired 
LirperamuTor  the  disk.  vision  from   overwork,     which 

are  met  with  in  the  case  of  engravers,  compositors,  sempstresses, 
etc.     Blood  may  be  effused  on  the  surface  of  the  disk,  constituting 
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-what  has  been  called  apoplexy  of  the  papilla.  Black  pigmental 
deposits  are  occasionally  seen  on  its  surface,  and  frequently  at 
its  edge.  The  disk  may  present  a  cupped  appearance,  as 
in  glaucoma,  where  it  is  said  to  be  indicative  of  intra-ocular 
pressure  ;  or  an  elevated  appearance  of  its  center.  The  form  of 
the  vessels  entering  and  leaving  the  center,  and  the  nature  of  the 
shadow,  as  shown  by  varying  the  light,  will  be  the  best  means  of 
ascertaining  in  these  cases  which  state  is  present. 

Atrophy  of  the  Disk  is  far  from  uncommon  ;  it  is  often  con- 
genital ;  it  is  sometimes  found  in  a  squinting  eye,  and  is  often 
associated  with  excessive  myopia.  In  cases  of  atrophy  of  the 
disk,  the  retina  generally  preserves  its  normal  condition  and  vas- 
cularity. The  optic  disk  does  not  always  preserve  its  circular 
form  ;  it  is  occasionally  jagged  in  its  outline,  and  pigmentary 
deposits  are  of  frequent  occurrence  at  its  edge.  From  'the 
choroidal  degeneration  which  is  often  seen  around  its  circumfer- 
ence, and  from  the  white  shining  appearance  of  the  sclerotic 
through  the  retina,  the  edge  of  the  disk  may  be  indistinctly 
defined,  and  the  crescentic  patche  of  sclerotic  may  be  confounded 
with  the  outline  of  the  disk  by  the  beginner  ;  but  to  the  practiced 
eye  the  outline  may  always  be  distinguished. 

The  Retina. — Its  transparency  should  be  unimpaired,  and  its 
vascularity  not  greatly  different  from  that  of  the  healthy  state. 
If  the  disk  be  hyperaemic,  it  will  naturally  partake  of  the  extra 
vascularity,  but  not  always  ;  for  the  disk  may  be  injected  with 
small  vessels,  while  the  retinal  vessels  are  natural.  Its  vessels 
are  subject  to  varicosities  ;  and  a  certain  indistinctness  of  outline 
is  frequently  observable  in  its  overloaded  veins.  The  arteries 
often  show  plastic  exudations  in  their  course,  which  have  evidently 
been  deposits  during  an  inflammatory  state,  Fig.  356.  Extrav- 
asations of  blood  are  occasionally  seen  from  the  rupture  of  one 
or  more  of  the  vessels,  Fig.  357  ;  the  gradual  absorption  of 
which  may  be  watched.  Serous  effusions  between  the  retina  and 
choroid  are  attended  always  with  more  or  less  danger  to  sight, 
according  to  the  locality  and  amount  of  the  effused  fluid.  The 
retina  may  be  seen,  floating  as  it  were,  or  lying  in  folds  over  the 
part,  the  bright  red  choroid  of  course  being  hidden  from  sight. 
As  the  effusion  is  over  or  near  the  macula  lutea,  so  is  a  more 
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Fig.  356.  Fig.  357. 


Inflnmmatory  deposits  on  the  retina.  Extravasations  of  blood  on  the  retina. 

unfavorable  prognosis  to  be  feared.  The  retina  is  often  anaemic 
and  even  atrophied.  M.  Desmarres  describes  an  affection  which 
he  calls  oedema  of  the  retina.  It  is  doubtless  affected  in  second- 
ary syphilis. 

The.  Choroid,  as  may  be  anticipated  from  the  vascularity  o£ 
its  structure,  is  most  importantly  involved  in  chronic  changes  in 
the  deep-seated  structures  of  the  eye  ;  and  although  we  are  by  no 
means  disposed  to  draw  any  strict  line  between  the  inflammation 
of  the  different  tunics  of  the  eye,  as  existing  independently  of 
each  other ;  yet  this  structure  shows  changes  so  marked  that  the 
effects  of  choroiditis  may  be  safely  classed  under  one  head.  The 
principal  affections  of  the  choroid  are  hyperaemia  ;  when,  instead 
of  its  usual  somewhat  orange-red  color,  it  becomes  of  a  bright 
scarlet,  the  vessels  are  enlarged,  and  the  pigmental  striations  are 
more  or  less  indistinguishable.  The  absorption  of  the  pigment 
from  some  parts  causing  white  patches,  and  its  redeposition  in 
others  forming  the  black  deposits  so  often  met  with,  are  signs  o£ 
the  atrophy  and  disorganization  of  this  important  structure. 
These  black  deposits  may  take  place  at  any  part  of  the  fundus,, 
but  they  are  most  frequently  met  with  around  the  edge  of  the 
optic  disk.  They  are  always  situated  between  the  choroid  and 
retina. 

Atrophy  of  the  choroid  when  occupying  the  situation  of  the 
macula  lutea,  is  always  attended  with  considerable  impairment 
and  confusion  of  vision,  and  is  of  course  irremediable.     Plastic 
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exudations  from  its  surface,  pushing  the  retina  forward,  are  some- 
times seen.  The  appearance  of  an  eye  which  has  been  the  sub- 
ject of  chronic  choroiditis  is  most  striking.  The  black,  white, 
yellowish,  and  red  variations  of  color  have  been  described  by 
Desmarres  as  the  Choroid  tigree. 

Effusions  of  blood  from  the  surface  of  the  choroid  may  take 
place,  and  probably  many  of  the  deposits  on  its  surface  have  had 
this  origin.     Colloid  degeneration  has  been  described  by  Donders. 

An  affection  often  met  with  in  short-sighted  persons,  and 
involving  both  the  choroid  and  sclerotic,  must  be  noticed.  The 
sclerotic  is  thinned  at  the  posterior  part  of  the  eyeball,  and  bulges 
backward  into  a  conical  shape,  carrying  the  choroid  with  it,  and 
thus  altering  the  antero-posterior  diameter  of  the  eye.  It  has 
been  denominated  sclero- choroiditis  posterior.  It  generally  takes 
place  near  the  optic  disk,  and  appears  as  a  semi-lunar  white  patch, 
'which  more  or  less  completely  surrounds  the  optic  disk.  That 
the  retina  is  perfect  over  this  white  patch  is  evident  from  the 
retinal  vessels  being  continued  over  it  in  their  normal  size  and 
distribution. 

The  Macula  Lutea  may  be  the  seat  of  morbid  deposits,  hem- 
orrhages and  plastic  exudations.  Small  vessels  sometimes  enter 
ubout  these  parts  abnormally.  All  alterations  from  the  healthy 
state  in  these  structures  are  more  or  less  detrimental  to  vision. 

The  vitreous  humor  is  often  the  seat  of  hemorrhage.  Float- 
ing particles  may  exitst  in  its  substance,  which  is  generally  more 
fluid  than  in  its  normal  state,  or  a  greater  or  less  degree  of  turbid- 
ity may  interfere  with  its  transparency,  and  envelope  in  a  fog  the 
parts  posterior  to  it.  Cholesterine  scales  may  be  seen  floating 
about  in  it,  and  the  cysticercus  is  occasionally  seen  in  its  sub- 
stance. The  vitreous  humor  should  be  thoroughly  examined  both 
within  and  without  the  lens.  Floating  particles  and  alterations 
in  its  anterior  portion  are  best  seen  with  the  mirror  alone. 

The  use  of  the  ophthalmoscope  in  diagnosing  cataract  in  its 
incipient  stage  must  be  very  evident.  It  is  necessary  that  the 
pupil  should  be  dilated  with  Atropine.  The  frequency  with  which 
cataract  commences  in  striae  at  the  edge  of  the  lens,  makes  it 
impossible  to  state  with  any  precision  the  condition  of  the  whole 
structure  with  an  undilated  pupil.     The  striae,  which  were  undis- 
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cernible  before  the  introduction  of  this  instrument,  are  recognized 
with  the  greatest  facility,  appearing  as  black  markings  on  the  red 
field  of  the  choroid.  By  fully  dilating  the  pupil,  also,  we  are 
able  to  examine  well  the  capsule  of  the  lens,  which  is  often  ren- 
dered spotted  by  deposits  of  uvea  from  the  surface  of  the  iris,  and 
thus  gives  rise  to  muscae  and  indistinctness  of  vision. 

SECTION  m. 

OPERATIONS    ON   THE  EAR. 

As  in  dealing  with  diseases  of  the  eye,  only  the  more  important 
operations  were  discussed,  the  reader  having  been  referred  to 
the  many  valuable  works  published  on  that  specialty,  so  with  dis- 
eases of  the  ear,  none  but  the  more  common  operations  which  the 
general  practitioner  may  at  any  time  be  called  upon  to,  treat,  are 
described.  For  the  various  affections  which  belong  to  the  domain, 
of  aural  surgery,  the  practitioner  is  referred  to  the  treatises  writ- 
ten upon  that  subject. 

Foreign  Substances  in  the  Ear. — Children  not  unfrequently 
poke  bits  of  slate  pencil,  peas,  glass  beads,  etc.,  into  the  passage 
of  the  ear,  which,  if  allowed  to  remain,  would  give  rise  to  violent 
inflammation  and  deafness ;  any  such  body  should,  therefore,  be 
removed  as  quickly  and  as  gently  as  possible,  either  by  syring- 
ing the  ear  with  warm  water,  or  by  means  of  a  small  forceps, 
curette,  or  scoop.  If  it  cannot  be  removed  by  gentle  means,  it 
should  be  allowed  to  remain  quietly,  says  Mr.  Vincent,  when 
probably  it  will  become  coated  with  wax,  and  the  passage  will 
enlarge  by  interstitial  absorption,  so  that  it  may  be  removed 
without  trouble.  The  surgeon  shonld  always  make  certain,  by  an 
examination  with  the  speculum,  that  there  is  a  foreign  body  pres- 
ent, before  he  begins  poking  instruments  into  the  ear,  remember- 
ing that  a  late  eminent  hospital  surgeon  is  said  to  have  dragged 
out  the  stapes  whilst  fishing  for  a  small  nail,  which  was  not  in  the- 
ear  after  all. 

For  the  removal  of  foreign  bodies  from  the  ear  the  instrument 
invented  by  Dr.  Corse,  and  described  by  him  in  the  *ftmer.  Journ* 
of  Med.  Set.  for  October,  1858,  p.  409,  may  be  found  very  use- 


OPERATIONS  ON  THE  EAR.  543 

fill.     The  thin  blades  can  be  applied  separately,  and  then  united 
by  the  fulcrum. 

Accumulation  of  Wax,  mixed  with  hair  and  cuticle,  in  the 
external  meatus,  is  a  common  cause  of  deafness.  Syringing  the 
ear  gently  with  Glycerine  and  warm  water  is  an  effectual  mode 
of  dislodging  it.  Syringing,  however,  is  not  always  to  be  done 
with  impunity,  for  if  the  membrana  tympani  be  inflamed  or  dry, 
and  the  passage  devoid  of  wax,  great  irritation  may  be  induced 
by  a  jet  of  water,  especially  if  it  be  forcibly  injected.  The  con- 
dition of  the  membrane,  therefore,  ought  to  be  previously  ascer- 
tained, by  an  examination  with  the  speculum  ;  avoiding  the  too- 
common  practice  of  using  a  probe  without  first  ascertaining  the- 
cause  of  deafness.  A  little  cotton  should  be  inserted  into  ther 
concha  after  syringing.  The  mixture  used  should  be  quite  warm 
enough  to  be  comfortable,  and  the  syringe  should  hold  one  or 
two  ounces  ;  its  piston  should  work  easily  and  accurately,  so  that 
no  air  bubbles  may  be  squirted  in  ;  the  patient  should  be  care- 
fully protected  by  towels  ;  and  the  liquid  injected  should  be  clean, 
and  in  a  separate  basin  ;  the  dirty  water  that  has  been  already 
used  should  not  be  injected  over  again. 

A.  large  metal  syringe  is  the  best  instrument  for  washing  out 
accumulations  of  wax;  a  small  elastic  bottle  is  the  best  for 
applying  lotions  or  injections  ;  and  one  of  the  small  elastic  suc- 
tion-bottles with  a  tube,  commonly  known  as  MargeWs,  is  a 
capital  thing  to  enable  patients  themselves  to  pass  a  gentle  stream 
of  Aconite  water  into  the  ear,  as  a  fomentation,  in  any  case  of 
pain  or  inflammation.  This  is  a  most  soothing  process.  Mar- 
gett's  syringe  is  also  useful  for  douching  the  eye. 

Polypus. — This  term  includes  two  sorts  of  morbid  growths. 
The  first,  says  Mr.  Wilde,  consists  of  fleshy  pedunculated 
growths,  nearly  colorless,  having  a  thin  cuticular  covering,  unat- 
tended with  pain,  not  appearing  as  the  result  of  inflammation, 
and  not.  accompanied  with  discharge,  and  usually  attached  to  the 
middle  glandular  portion  of  the  meatus.  These  are  extremely 
rare.  The  others,  which  are  very  common,  and  which  grow 
chiefly  from  the  very  bottom  of  the  meatus,  are  consequences  of 
otorrhoea,  and  are  always  attended  with  discharge.  They  are 
usually  found  of  the  size  of   a  pea  or  bean,  but  may,  of  course, 
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be  much  smaller,  or  may  be  so  large  as  to  project  from  the 
meatus.  When  small  they  are  usually  of  a  florid  red  color.  The  ' 
examination  of  several  specimens  which  had  been  removed 
by  Mr.  Harvey,  consisted  of  fibro-plastic  cells,  with  more 
or  less  of  perfectly  developed  fibro-cellular  tissue,  and  of 
almost  structureless  gelatinous  substance.  There  is  yet  another 
polypus-like  tumor  which  may  be  met  with  in  the  external  meatus 
— viz.,  cancer.  In  its  earliest  stage,  this  may  not  be  distinguish- 
able, except  by  microscopic  examination  after  removal ;  the  rapid 
return  of  the  growth,  and  the  occurrence  of  palsy  of  the  face,  and 
other  signs  of  the  contamination  of  neighboring  organs,  will  in 
time  reveal  the  nature  of  the  case. 

Treatment. — The  polypus  must  be  removed  completely  ;  the 
point  of  its  attachment  be  touched  with  lunar  caustic,  which  must 
be  applied  from  time  to  time,  whenever  it  seems  likely  to  sprout 
again,  and  the  meatus  must  be  regularly  syringed  with  an  astrin- 
gent lotion. 

The  lunar  caustic  should  either  be  cast  in  very  fine  sticks,  like 
the  leads  of:  a  patent  pencil,  or  the  tip  of  a  fine  probe  should  be 
coated  with  it,  so  that  it  may  be  applied  exactly  to  the  spot  where 
it  is  required. 

For  the  removal,  the  surgeon  may  employ  either  a  stout  Assa- 
lini  forceps,  or  Mr. Wilde's  snare.  This  consists  of  a  fine  steel  stem, 
five  inches  long,  and  bent  in  the  middle,  in  order  that  the  hand  which 
holds  it  may  not  get  into  the  way  of  the  eye.  It  has  loops  at  the  end 
and  at  the  angle,  through  which  a  fine  wire  passes  ;  there  is  a 
movable  cross-bar,  to  which  the  ends  of  the  wire  are  tied  :  and  a 
thumb-hole  to  hold  it  with.  The  wire  should  be  just  long  enough 
to  enable  the  cross-bar  to  be  drawn  back  to  the  thumb-hole.  In 
using  the  instrument,  the  bar  is  pushed  forward  so  that  the  wire 
may  form  a  loop  at  the  end ;  this  is  to  be  put  carefully  around 
the  neck  of  the  polypus  ;  when,  by  pulling  the  bar  back  to  the 
handle,  it  will  cut  the  neck  through.* 

Another  ingenious  instrument  was  constructed  by  the  late  Mr. 
Avery.  The  forceps  blades,  when  properly  introduced,  can  be 
made  to  grasp  the  neck  of  the  polypus,  by  the  pressure  of  the 

*  Wilde's  Aural  Surgery,  p.  420. 
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thumb  on  the  button,  which  pushes  forward  the  canula,  so  to  close 
the  blade. 

Malformations  of  the  Auricle  are  occasionally  met  with, 
usually  in  conjunction  with  other  congenital  defects  ;  if  the  mal- 
formation consist  in  contraction  of  the  orifice  of  the  meatus, 
from  undue  projection  of  the  tragus  or  anti tragus,  advantage  may 
be  derived  from  the  employment  of  dilatation,  or  from  excision 
of  a  portion  of  the  cartilage.  Congenital  closure  of  the  meatus 
by  an  abnormal  membrane,  may  be  remedied  by  an  incision  and 
the  subsequent  use  of  tents.  Supernumerary  auricles  may 
be  treated  by  excision,  as  in  cases  related  by  Birkett  and  Gross. 

Tumors  of  the  Auricle. — These  may  be  cystic,  fatty,  fibrous, 
vascular,  malignant,  etc.  Those  particularly  deserving  mention 
are  the  blood-cyst,  or  Hematoma  Auris^  frequently  observed  in 
the  insane,  and  the  fibrous,  cheloid-looking  growth,  which  occa- 
sionally follows  the  use  of  ear-rings.  The  former  affection 
requires  the  use  of  medicated  lotions  during  the  acute  stage, 
followed  by  the  introduction  of  a  seton ;  while  the  latter  may  be 
treated  by  excision,  though  the  disease  is  apt  to  return. 

Tumors  of  the  Meatus. — Exostoses  are  occasionally '  met 
with  in  the  walls  of  the  meatus,  and,  if  large,  may  encroach  so 
much  on  the  canal  as  to  cause  deafness.  The  treatment  ^  in  the 
early  stage,  consists  in  the  application  of  the  tincture  of  Iodine 
to  the  surface  of  the  growth  aud  behind  the  ear,  and  by  a  perse- 
verance in  this  plan  the  increase  of  the  tumor  may  sometimes  be 
arrested.  At  a  later  period,  little  can  be  done  beyond  prevent- 
ing the  accumulation  of  wax  or  cuticle  by  frequent  syringing. 
Sebaceous  or  molluscous  tumors  result  from  the  enlargement  of 
sebaceous  follicles,  and  when  laid  open  are  found  to  consist  of  a 
cyst-wall  containing  layers  of  epidermis.  If  neglected,  they 
are  apt  to  cause  absorption  of  the  bone,  and  grave  or  even  fatal 
cerebral  complications.  The  treatment  consists  in  laying  open 
the  cyst,  evacuating  its  contents  by  syringing,  and  then  drawing 
out  the  cyst- wall  with  forceps. 
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SECTION  IV. 

PLASTIC  OPERATIONS  ON  THE  FACE. 

The  deformities  resulting  from  malformations,  injuries  and 
diseases  of  the  face,  vary  so  much  in  extent  and  degree  that  the 
operations  for  their  relief  can  be  described  in  general  terms  only, 
and  the  surgeon  will  be  called  upon  to  exert  his  ingenuity  to  meet 
the  requirements  of  each  case.  In  these  operations  three  processes 
are  required  :  first,  the  vivification  of  the  edges  of  the  portion  to 
be  united  with  new  integument ;  second,  the  dissection  of  the  skin 
mapped  out  to  fill  up  the  gap,  so  that  it  may  be  transplanted 
without  loss  of  its  vital  integrity;  and,  thirdly,  the  placing  of  it 
in  such  a  position  that  it  will  fill  up  the  gap  and  restore  as  nearly 
as  possible  the  natural  appearance  of  the  parts. 

Rhinoplasty. — The  whole  or  a  portion  merely  of  the  nose  may 
be  destroyed  by  injury,  by  ulceration,  with  or  without  caries  or 
necrosis,  or  by  the  ravages  of  lupus,  or  constitutional  syphilis. 
Under  these  circumstances  various  rhinoplastic  operations  may  be 
employed  to  relieve  the  deformity,  it  being,  however,  an  invariable 
rule,  no  operation  is  to  be  performed  until  the  destructive  process 
has  been  completely  and  permanently  arrested. 

The  patient  being  in  good  physical  condition,  the  surgeon  con- 
siders carefully  the  size  and  shape  of  the  organ  to  be  supplied, 
judging  from  the  patient's  other  features.  He  then  takes  a  sheet 
of  gutta  percha,  and  moulds  it  into  the  desired  form,  after  which 
he  spreads  it  upon  the  forehead,  and  traces  its  outline.  One- 
third,  at  least,  for  shrinkage,  should  be  allowed  in  making  the 
section  of  integument.  If  the  mark  be  made  with  a  stick  of  the 
nitrate  of  silver,  or  the  tincture  of  iodine,  it  will  not  be  washed 
out  by  the  blood.  One  or  two  scalpels,  larger  and  smaller,  in 
perfect  order,  two  or  three  pair  of  good  rat-toothed  forceps,  an 
abundance  of  harelip  pins,  fine  suture  needles  and  silver  wire,  fine 
silk  or  hempen  ligatures,  and  a  tenaculum  are  needed.  Two  good 
scalpels,  curved  on  the  flat  in  opposite  ways,  are  of  great  use  in 
plastic  operations. 

The  patient  being  fully  etherized,  the  surgeon  makes  a  decided 
incision  along  the  line  traced,  and  dissects  the  flap  up  as  cleanly 
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as  possible.  He  carries  the  incision  a  little  lower  on  the  side 
towards  which  the  twisting  is  to  be  made.  Next,  he  freshens  up 
all  the  parts  with  which  the  flap  is  to  be  connected.  All  vessels 
which  spring  should  be  carefully  twisted  or  tied ;  and  the  edges 
left  to  glaze  a  little,  while  the  wound  in  the  forehead  is  brought 
together  as  nearly  as  may  be  with  harelip  pins,  sutures  and  adhe- 
sive plaster.  When  the  flow  of  blood  from  the  wounds  has  ceased, 
the  flap  of  skin  marked  out  on  the  forehead,  Fig.  358,  is  to  be 
dissected  up,  and  all  the  cellular  pjg.  359, 

tissue  down  to  the  periosteum 
with  it,  so  that  it  may  hang  at- 
tached merely  by  a  narrow  strip 
of  skin  between  the  eyebrows. 
When  all  bleeding  has  ceased,  the 
flap  is  to  be  twisted  on  itself,  and 
its  edges  are  to  be  fitted  into  the 
grooves  made  for  their  reception, 
and  to  be  fastened  with  sutures. 
The  nose  thus  made  is  to  be  sup- 
ported, but  not  stuffed,  with  oiled 
lint;  it  should  be  wrapped  in 
flannel  to  support  its  temperature, 

and  if  it  become  black  and  turgid,  Restoration  of  the  alio  nasi. 

owing  to  a  deficiency  in  the  return  of  blood  from  it,  warmth  may 
be  applied.  When  adhesion  has  thoroughly  taken  place,  the 
twisted  strip  of  skin,  by  which  its  connection  with  the  forehead 
was  maintained,  may  be  cut  through,  or  a  little  strip  may  be  cut 
out  of  it,  so  that  it  may  be  laid  down  smoothly. 

The  septum  or  columna  nasi  is  often  restored  by  the  same 
operation  with  the  nose  itself,  by  means  of  a  flap  from  the  fore- 
head ;  but  it  is  better,  as  Mr.  Liston  proposed,  to  form  it  out  of 
the  upper  lip  at  a  subsequent  operation.  A  strip  is  cut  from  the 
centre  of  the  upper  lip,  a  quarter  of  an  inch  in  breadth,  and  of 
its  whole  thickness.  The  frenulum  having  been  divided,  this 
strip  is  turned  up,  but  not  twisted  ;  and  its  labial  surface  having 
been  pared  off,  and  the  inside  o£  the  apex  having  been  made  raw, 
the  two  latter  surfaces  are  united  by  the  twisted  suture,  and  the 
wound  of  the  lip  is  also  united  by  the  same.     During  the  cure,  the 
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nostrils  must  be  kept  of  their  proper  size  by  introducing  silver 
tubes  occasionally. 

When  one  ala  nasi  alone  is  destroyed,  a  portion  of  integu- 
ment may  be  measured  out  on  the  cheek,  and  be  raised  to  supply 
the  deficiency.  But  if  both  alse  are  lost,  or  if  the  cheek  be  spare 
and  thin,  it  is  better  to  supply  their  place  with  skin  brought  from 
the  forehead.  The  slip  which  connects  the  engrafted  portion 
with  the  forehead  will  of  course  be  long  and  thin  ;  and  in  order 
to  maintain  its  vitality,  a  groove  may  be  made  to  receive  it  on 
the  dorsum  of  the  nose.  But  when  union  has  occurred,  this  con- 
necting slip  may  be  raised  and  cut  off,  and  the  groove  which  con- 
tained it  be  united  by  sutures. 

Depression  of  the  apex  of  the  nose  is  to  be  remedied  by  rais- 
ing the  parts,  dividing  any  adhesions  that  may  have  formed, 
making,  if  necessary,  a  new  columna,  in  the  manner  described 
above,  and  supporting  the  parts  carefully  with  plugs  of  lint,  till 
they  have  acquired  firmness.  But  it  may  be  done  still  more  com- 
pletely by  a  method  which  was  proposed  by  Dieffenbach,  and  a 
modification  of  which  has  been  practiced  with  great  success  by 
Mr.  W.  Fergusson.  "The  point  of  a  small  scalpel,"  says  Mr. 
Fergusson,  "was  introduced  under  the  apex,  and  the  alse  were 
separated  from  the  pares  underneath ;  next  the  knife  was  carried 
on  each  side  between  the  skin  and  the  bones,  as  far  as  the  infra- 
orbital foramen,  taking  care  not  to  interfere  with  the  nerves, 
when,  by  passing  the  point  of  my  finger  below  the  nose,  I  caused 
the  latter  organ  to  be  as  prominent  as  could  be  wished.  I  now 
passed  a  couple  of  long  silver  needles,  which  had  been  prepared 
for  the  purpose,  with  round  heads  and  steel  points,  across  from 
one  cheek  to  the  other,  having  previously  applied  on  each  side  a 
small  piece  of  sole  leather,  perforated  with  holes  at  a  proper  dis- 
tance ;  then  I  cut  off  the  steel  points,  and  with  tweezers  so  twisted 
the  end  of  each  needle,  as  to  cause  the  cheeks  to  come  close  to 
each  other,  and  thus  render  the  nose  prominent.  Thus,  by  bringing 
the  clieeks  more  into  the  mesial  line,  a  new  foundation,  as  it  were, 
was  given  to  the  organ.  Adhesion  occurred  in  some  places,  gran- 
ulations in  others  ;  in  the  lapse  of  ten  days  the  needles  were  with- 
drawn, and  in  the  course  of  a  few  weeks,  when  cicatrization  was 
complete,  the  nose  presented  as  favorable  an  appearance  as  could 
reasonably  have  been  desired. 
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Depression  of  the  ridge ,  owing  to  the  loss  of  the  ossa  nasi, 
may  be  remedied  by  paring  the  surface,  and  covering  it  with  a 
flap  of  skin  from  the  forehead  ;  or  by  making  a  longitudinal 
incision,  and  engrafting  a  small  portion  of  skin  from  the  fore- 
head into  it;  or,  if  the  case  is  slight,  by  cutting  out  one  or  two 
transverse  slips,  and  bringing  the  cut  edges  together  by  sutures, 
so  that  thus  the  surface  may  be  stretched  to  its  proper  level. 

Syme's  Method. — The  late  Prof.  Syme,  of  Edinburgh,  devised 
an  ingenious  operation  for  the  restoration  of  the  nose,  taking 
flaps  of  skin  from  the  cheeks,  uniting  them  in  the  middle  by 
sutures,  and  fixing  their  outer  edges  to  raw  surfaces  previously 
prepared  at  a  suitable  distance  from  the  nostrils. 

Wood's  Method^ — Mr.  John  Wood  has  restored  the  nose  by 
taking  lateral  flaps  from  the  cheeks,  and  uniting  them  over  an 
inverted  flap,  derived  from  the  upper  lip  and  elongated  by  split- 
ting its  mucous  from  its  cutaneous  surface,  from  the  root  of  the 
flap  to,  but  not  through,  its  free  border. 

Operation  for  Depressed  Nose. — The  nose  may  be  flat  and 
sunken  from  disease  of  its  bones  and  cartilages,  without  external 
ulceration.  Fergusson,  modifying  a  proceeding  of  Dieffenbach's, 
remedied  a  deformity  of  this  kind  by  separating  the  soft  parts 
from  the  subjacent  bones  with  a  narrow  knife,  introduced  within 
the  nostril,  and  then  bringing  the  whole  organ  forward  by  passing 
long  steel-pointed  silver  needles  across  from  cheek  to  cheek,  and 
twisting  them  over  a  piece  of  perforated  sole-leather.  A  columna 
was  subsequently  formed  in  the  way  already  described. 

Treatment, — Nothing  answers  so  well  as  dry  lint  for  the 
dressing  of  these  cases,  unless  it  be  lint  just  moistened  with  a 
very  dilute  solution  of  tinct.  Calendula  ( one  fluid  drachm  to  one 
pint  of  water),  which  has  an  anti-inflammatory  agency,  and  tends 
also  to  prevent  suppuration.  For  five  or  six  days  the  wound 
should  be  left  undisturbed,  unless  hemorrhage  or  sloughing  should 
unfortunately  ensue.  After  this  the  surgeon  must  be  guided  by 
circumstances  as  to  the  frequency  and  character  of  the  dressings. 
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SECTION  V. 

OPERATIONS    ON    THE    LIPS. 

Contraction ,  or  even  Closure ,  of  the  Buccal  Orifice  is 
occasionally  met  with  as  a  congenital  affection,  or  may  result 
from  the  cicatrization  of  a  burn,  etc.  The  deformity  may  be 
remedied  by  a  plastic  operation,  the  details  of  such  a  procedure 
varying,  of  course,  with  each  particular  case.  As  a  rule,  the 
akin  and  mucous  membrane  should  be  separately  divided,  in  the 
direction  in  which  it  is  meant  to  enlarge  the  mouth,  the  cut 
aurfaces  being  then  pared  and  the  mucous  membrane  everted,  so 
as  to  form  a  new  prolabium. 

Hypertrophy  of  the  Lips  may  depend  upon  the  existence  of 
the  scrofulous  diathesis,  or  maybe  caused  by  the  irritation  pro- 
duced by  fissures  or  ulcers.  In  some  rare  cases,  hypertrophy 
exists  without  any  apparent  cause,  and  under  such  circumstances 
the  surgeon  may  be  called  upon  to  retrench  the  pouting  lips, 
which,  however  charming  in  poetry,  may,  in  real  life,  by  the 
resulting  deformity,  occasion  their  owners  no  little  annoyance. 
The  operation  consists  in  making  two  transverse  incisions,  so  as 
to  remove  a  sufficient  slip  from  the  thickness  of  the  part,  and 
then  approximating  the  edges  with  delicate  sutures.  A  similar 
operation  may  be  employed  to  relieve  the  deformity  known  as 
double  lip. 

Tumors  of  the  Lips. — Cystic  tumors  should  be  removed  by 
careful  dissection,  mere  excision  of  a  part  of  the  cyst- wall  not 
being  sufficient  in  this  locality. 

Erectile  or  vascular  tumors  of  the  lip  may  be  treated  by 
the  application  of  caustic,  by  ligation,  or  by  excision,  according 
to  the  size  of  the  growth  and  other  circumstances  of  the  case. 

Epithelioma. — The  lower  lip  is  the  favorite  seat  of  epithe- 
lioma, though  the  disease  occasionally  attacks  the  upper  lip. 
Epithelioma  (which  in  this  situation  constitutes  the  affection 
commonly  known  as  cancer  of  the  lip)  may  begin  either  as  a 
wart,  or  as  an  indurated  fissure.  It  is  much  commoner  in  men 
than  in  women,  rarely  occurs  before  fifty  years  of  age,  and 
appears  in  many  instances  to  be  predisposed  to  by  the  use  of  a 
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short  pipe.  This  affection  is  to  be  diagnosticated  from  rodent 
nicer,  lupus,  and  labial  chahore.  Rodent  ulcer  is  as  rare  in  the 
lower  as  epithelioma  is  in  the  upper  lip,  while  chancre  may  be 
distinguished  by  the  early  implication  of  the  neighboring  lym- 
phatic glands,  and  by  the  effect  of  anti-syphilitic  treatment,  which 
should  always  be  tried  in  a  doubtful  case.  The  diagnosis  of 
epithelioma  from  lupus  may  occasionally  be  very  difficult,  and 
indeed  a  lupous  ulcer  may  sometimes  become  the  seat  of  a  true 
epitheliomatous  formation.  Lupus  is,  however,  essentially  a 
local  disease,  and  does  not  involve  the  neighboring  glands.  The 
prognosis  of  epithelioma  in  this  situation,  if  left  to  itself,  is 
extremely  unfavorable,  death  eventually  ensuing  from  pain  and 
exhaustion,  or,  if  the  disease  extend  to  the  neck,  perhaps  from 
hemorrhage.  On  the  other  hand,  if  submitted  to  early  and 
thorough  extirpation,  the  chances  of  permanent  recovery  are  more 
favorable  than  in  almost  any  other  case  of  malignant  disease. 

The  treatment  consists  in  free  excision  with  the  knife,  which 
is  in  almost  all  cases  preferable  to  the  application  of  caustics. 
As  in  some  instances  an  ordinary  ulcer  may  be  so  irritated  by 
the  presence  of  a  broken  tooth,  or  by  the  accumulation  of  tartar, 
as  to  assume  an  epitheliomatous  appearance,  any  such  sources  of 
irritation  should  be  first  removed,  when,  if  non-malignant,  the 
ulcer  will  quickly  heal  under  simple  applications.  Glandular 
implication  does  not  necessarily  forbid  the  excision  of  an  epithe- 
lioma, provided  that  the  affected  glands  are  so  situated  as  to 
render  their  own  removal  possible. 

The  operation  must  be  modified  according  to  the  exigencies  of 
each  individual  case:  in  most  instances  a  simple  V-shaped 
incision  will  be  sufficient,  an  assistant  compressing  the  lip  and 
thus  restraining  the  bleeding,  while  the  surgeon  transfixes  the 
part  from  within,  and  cuts  from  below  upwards,  taking  care  to 
remove  with  the  diseased  part  a  wide  margin  of  healthy  tissue ; 
the  cut  surfaces  are  then  brought  together  with  harlip  pins,  one 
of  which  serves  to  acupress  the  labial  artery,  while  the  accurate 
adjustment  of  the  prolabium  is  secured  by  the  introduction  of  a 
delicate  metallic  suture.  If  a  considerable  extent  of  the  margin 
of  the  lip  be  involved,  it  may  be  better  simply  to  shave  off  the 
diseased  portion,  the  mucous  membrane  being  then  brought  for- 


552 


SCIENCE  AND  ART  OF  SURGERY. 


ward,  as  advised  by  Serres,  and  stitched  to  the  skin,  so  as  to 
form  a  new  prolabium.  When  a  large  portion  of  the  lip  has  been 
removed,  it  may  be  necessary  to  close  the  gap  by  means  of  a 
cheilo-plaslic  operation.  In  all  cases,  advantage  maybe  obtained 
by  freely  dissecting  the  lip  from  its  attachments  to  the  jaw. 

Cheiloplasly . — Various  operations  for  restoration  of  the  lower 
lip  have  been  practiced,  the  most  generally  applicable  being, 
probably,  those  recommended  by  Malgaigne,  Serres,  Mutter, 
Buchanan,  and  Syme.  The  operation  practiced  by  Chopart, 
consisted  in  the  dissection  of  a  quadrilateral  flap  from  beneath 
the  chin,  as  far  as  the  position  of  the  hyoid  bone,  this  flap  being 
then  brought  forward  and  attached  in  the  normal  position  of  the 
lip,  while  the  head  was  flexed  on  the  chest  to  prevent  tension. 

Mr.  Syme  has  introduced  an  operation  by  which  the  cancerous 
ulcer  of  the  lower  lip  having  been  removed  in  a  triangular  f  orm3 
by  two  incisions  extending  from  the  angles  of  the  mouth  to  the 
chin,  the  cuts  are  carried  obliquely  downward  and  outward,  on 
each  side,  under  the  body  of  the  jaw,  and  made  to  terminate  in  a 
slight  curve  outward  and  upward  (Fig.  359).  The  flaps  thus 
Fig.  359.  formed  are  detached  from  their  sub- 

jacent connections,  and  the  whole 
raised  upward,  so  that  the  original 
triangular  incision  comes  into  a 
horizontal  line,  and  is  made  to  con- 
stitute the  margin  of  the  new  lip ; 
the  secondary  incisions  under  the  jaw 
coming  together  in  a  vertical  direc- 
tion, in  which  they  are  retained  by  twisted  and  interrupted 
sutures. 


Fig.  360. 


Diagram  of  operation  for  restoration  of  the 
upper  lip  and  angle  of  the  mouth. 


Restoration  oj  a  portion 
of  the  upper  lip  and  of  the 
angle  of  the  mouth  may  be 
occasionally  required  to  rem- 
edy the  destructive  efiect  of 
lupus.  In  a  case  of  this  kind 
at  the  Episcopal  Hospital,  a 
lozenge-shaped  incision,  was 
made  as  seen  in  Fig.  360, 
AB  CD,  when,  by  slitting 
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the  cheek  transversely  in  the  line  B  E,  enough  tissue  was  brought 
forward,  as  in  Serres's  operation,  to  close  the  gap  in  the  lip,  a 
new  prolabium  above  and  below  being  formed  by  stitching 
together  the  skin  and  mucous  membrane.  The  result  is  shown 
in  Fig.  360. 

Harelip. — Cases  of  harelip  are  of  very  common  occurrence  in 
children,  and  require  operation,  not  only  to  correct  the  frightful 
deformity  they  present,  but  to  facilitate  sucking.  Sometimes, 
but  rarely,  they  result  from  injury,  at  more  advanced  periods  of 
life.  In  the  former  class  of  subjects,  they  are  often  complicated 
greatly,  especially  when  the  cleft  is  double,  by  deficiencies  in  the 
maxillary  bones. 

The  surgeon's  duty  is  to  close  the  fissure,  by  paring  its  edges 
and  bringing  them  together  ;  and  in  so  doing  he  must  save  all 
the  tissue  he  can,  and  imitate  the  natural  shape  of  the  upper  lip 
as  closely  as  possible. 

As  to  the  time  of  operating,  the  best  rule  is  to  do  it  as  early 
as  practicable ;  it  has  been  done  successfully  within  the  first 
■twenty- four  hours  ofter  birth.  The  instruments  required  are : 
a  small  scalpel  or  bistoury,  forceps,  a  thin  wooden  spatula  (a 
paper-knife  answers  very  well),  three  or  four  pins,  either  steel  or 
silvered,  and  some  fine  silk  or  linen  thread.  Instead  of  the  pins, 
ordinary  silk  or  wire  sutures  may  be  used. 

The  child  should  be  wrapped  in  a  folded  sheet  or  blanket,  and 
held  on  the  lap  of  an  assistant,  its  head  well  steadied  on  his  arm. 
The  surgeon  sits  in  front,  his  instruments  within  easy  reach ; 
another  assistant  holds  the  end  of  the  wooden  spatula  behind  the 

Hp. 

With  the  bistoury,  the  surgeon  now  prepares  the  raw  surfaces 
which  are  to  be  brought  together.  The  old  plan  was  simply  to 
cut  away  the  edges  of  the  cleft  in  straight  lines,  but  as  this 
left  the  edge  of  the  lip  with  an  obtuse  angle,  concave  downward, 
it  was  proposed  to  make  the  incision  semi-elliptical,  so  as  to  push 
downward  a  projection  in  imitation  of  the  normal  shape  of  the 
part.  By  so  doing,  however,  we  lose  some  substance,  and  nar- 
row the  lip  at  the  part  corresponding  to  the  middle  of  the  incis- 
sion.  An  admirable  improvement  was  therefore  suggested  by 
Mirault,  a  French  surgeon,  viz.,  to  make  the  incisions  as  in  Fig. 
36 — vol.  n. 
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361.     One  edge  of  the  cleft  is  simply  freshened  in  its  whole 
Fig.  361.  extent ;  the  other  is  cut  as  in  the  figure, 

being  split  down  rather  more  than  one- 
half  the  distance  from  the  angle  above 
to  the  border  of  the  lip.  Now  by 
opening  out  this  split,  the  little  flap  1  is 
made  to  apply  itself  to  the  lower  portion 
of  the  other  side  of  the  cleft,  and  the  upper  portions  of  both  sides 
are  brought  together ;  thus  saving  tissue,  and  giving  the  margin 
of  the  lip  a  rounded  outline  as  nearly  normal  as  possible.  I  have 
adopted  this  plan  of  late,  with  the  most  satisfactory  result  in  every 

case. 

The  manipulation  needful  is  further  shown  in  Pig.  362. 

In  cases  of  double  harelip,  the  same  plan  may  be  adopted, 
both  edges  of  the  middle  portion  being  simply  freshened,  while 
each  of  the  lateral  segments  of  the  lip  is  divided,  and  the  split 
opened  out,  in  the  manner  before  mentioned. 

Eig.  362. 


Fig.  362  shows  the  result  of  bringing  together  the  raw  surfaces 
by  means  of  the  suture  called,  from  its  application  to  these  cases, 
the  harelip  suture. 

Some  authors  advise  the  insertion  of  a  fine  silk  suture,  through 
the  mucous  membrane  only,  as  an  aid  to  that  made  with  the  pins' ; 
and  it  is  no  doubt  an  additional  means  of  safety. 

Other  authon,  among  them  the  late  Dr.  J.  Mason  Warren  j:  of1 
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Boston,  advocate  the  use  of  the  ordinary  interrupted  suture 
instead  of  that  made  with  the  pins,  on  the  ground  of  its  being 
equally  secure,  and  less  apt  to  give  trouble  by  its  excoriation. 

When,  as  sometimes  happens,  there  is  profuse  hemorrhage 
from  the  coronary  arteries,  upon  the  section  being  made,  one  of 
the  pins  or  sutures  may  be  passed  just  at  the  level  of  the  bleeding 
vessel,  which  is  thus  transfixed,  and  closed. 

The  operation  being  completed,  a  piece  of  adhesive  plaster,  or 
of  the  finest  gold-beater's  skin,  shap-  Fig.  363. 

ed  as  in  the  cut,  Pig.  363,  should  be 
applied  on  either  side,  the  tips  of 
each  pin,  if  .pins  are  used,  being  taken 
into  the  button-hole  openings,  and 
the  wide  part  spreading  out  over  the 
cheek.  When  the  interrupted  suture 
is  employed,  the  same  purpose  is 
answered  by  merely  cutting  out  a 
a  dumb-bell-shaped  piece  of  adhesive  plaster,  the  narrow  portion 
being  applied  over  the  lip,  and  the  wide  ends  taking  hold  on  the 
skin  of  the  cheek.  The  object  of  this  is  of  course  merely  to  give 
support  to  the  sutures,  and  ^afford  additional  security  against  any 
separation  of  the  newly-apposed  edges. 

In  Fig.  364,  is  represented  a  contraction  of  the  mouth,  and 
the  lines   of  incision  in  Dieffenbach's  Fig.  364. 

operation  for  its  relief.  On  either  side 
the  skin  and  subcutaneous  tissues  are 
out  away  down  to  the  submucous  layer ; 
the  mouth  is  then  extended  outward  in 
each  direction  by  a  straight  cut,  so  as  to 
make  it  a  slit  instead  of  an  orifice.  The 
mucous  membrane  is  now  turned  out.  so  as  to  imitate  the  normal 
lip,  above  and  below  on  each  side,  and  its  edges  fastened  to 
those  of  the  skin  by  means  of  sutures. 

^  Any  irregularities  in  the  position  of  the  contracted  orifice  must 
be provided  for,by  modifying  the  extent  or  direction  of  the  cuts, 
andin ,  so. doing  the, surgeon  mupt  use  his  judgment  in  each  case. 

Primary  union  is  usually  obtained  without  difficulty  in  cases  of 
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harelip  operation,  but  if  it  should  fail  (which  may  happen  from 
too  early  withdrawal  of  the  pins,  or  from  a  depressed  state  of 
health  in  the  patient),  the  surgeon  should  not  despair,  but  should 
re- approximate  the  parts,  in  hope  that  union  of  the  granulating 
surfaces  will  occur ;  in  this  way  a  much  more  satisfactory  result 
has  been  obtained  than  might  at  first  have  been  anticipated.  If 
it  be  necessary  to  repeat  the  entire  operation,  an  interval  of  at 
least  a  month  should  be  allowed  to  elapse,  in  order  that  the  parts 
may  have  time  to  return  to  a  healthy  condition. 

After  the  operation  for  harelip,  the  child,  if  an  infant  may  be 
allowed  immediately  to  take  the  breast,  the  action  of  sucking 
tending  rather  to  keep  the  parts  together  than  to  separate  them ; 
if  already  weaned,  abundant  nutriment  in  a  fluid  form  should  be 
supplied,  and  may  be  most  conveniently  administered  with  a 
spoon. 

For  further  information  with  regard  to  the  treatment  of  harelip, 
the  reader  is  respectfully  invited  to  refer  to  the  chapter  on  this 
subject  in  Mr.  Holmes's  well-known  work  on  the  Surgical  Treat- 
ment of  Children's  Diseases,  where  will  be  found  an  excellent 
account  of  the  more  complicated  forms  of  the  affection,  and  of 
the  special  operations  required  for  each. 

Congenital  Fissure  of  the  lower  lip  is  occasionally  met  with, 
as  is  the  same  deformity  at  the  angle  of  the  mouth,  where  it 
constitutes  the  affection  known  as  macrostoma ;  these  rare  con- 
ditions require  to  be  treated  on  precisely  the  same  principles  as 
those  which  have  been  laid  down  for  the  management  of  ordinary 
harelip. 

SECTION  VI. 

OPERATIONS  ON  PARTS  WITHIN  THE  NASAL  CAVITY. 

Surgical  Anatomy. — Fig.  365  represents  a  vertical  section 
of  the  face  in  the  median  line,  exposing  the  right  nasal  cavity, 
the  right  half  of  the  mouth,  pharynx  and  larynx. 

1,  the  middle  turbinated  bone;  2,  the  inferior;  3,  the  cartila- 
ginous portion  of  the  nose ;  4,  edge  of  the  palate-plate  of  the 
right  upper  maxillary  bone;   5,  the  hard  palate  or  roof  of  the 
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mouth;  7,  middle  meatus,  and  8,  inferior  meatus,  of  the  nose  ; 
10,  section  of  the  soft  palate;  12,  section  of  the  epiglottis  carti- 
lage; 13,  pharynx  laid  open;  14,  section  of  the  tongue;  15, 
origin  of  the  genio-hyoglossus  muscle,  one  of  the  intrinsic  muscles 
of  the  tongue;  16,  section  of  the  lower  jaw;  18,  section  of  the 
soft  structures  forming  the  chin. 

Four  operations  are  represented  in  Fig.  365. 

Catheterism  of  the  Eustachian  tube. — The  catheter  used  by 
Toyabee  was  "not  quite  so  large  as  an  ordinary  crowquill ;"  but 
its  outer  extremity  was  larger,  so  as  to  admit  the  nozzle  of  a 
syringe,  or  the  end  of  the  tube  called  the  explorer.  (For  these 
accessories,  as  well  as  for  the  circumstances  requiring^the  opera- 
tion, etc.,  the  reader  is  referred  to<  works  on  aural  surgery.)  In 
order  to  pass  the  catheter,  the  surgeon  places  the  patient  opposite 
him,  and  introduces  the  instrument,  its  concavity  downward,  into 
the  nostril  of  the  side  to  be  examined ;  it  is  made  to  glide  back- 
ward, by  the  side  of  the  septum,  until  its  point  reaches  the 
mucous  membrane  at  the  back  of  the  pharynx.  Now,  being 
withdrawn  slightly,  and  rotated  on  its  long  axis  bo  as  to  bring  its 
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point  upward  and  outward,  the  latter  will  become  engaged  in  the 
orifice  of  the  Eustachian  tube,  and  will  no  longer  rotate  freely. 
Various  plans  have  been  devised  for  retaining  the  catheter, 
either  for  dilatation  of  the  tube  when  strictured,  or  for  the  greater 
freedom  of  the  surgeon's  hands  in  injecting  liquids  or  air. 

Probing  the  nasal  duct. — Another  operation  shown  in  the 
same  figure  is  the  introduction  of  the„  sound  or  probe  into  the 
nasal  duct  from  below.  The  handle  of  the  sound,  known  as 
Laforest's,  is  seen  at  9  ;  it  is  somewhat  irregularly  S-shaped, 
and  its  shaft  is  to  be  traced  just  under  the  anterior 
extremity  of  the  inferior  turbinated  bone,  the  point  being  already 
engaged  in  the  duct.  This  operation  is  now  almost  entirely 
superseded  by  that  of  puncturing  from  above. 

Plugging  the  posterior  nares. — This  procedure  is  not  often 
necessary,  but  is  sometimes  indispensable,  to  arrest  hemorrhage. 
For  this  purpose  the  instrument  known  as  Bellocq's  canula, 
shown  at  11,  is  very  useful.  It  consists  of  a  curved  tube 
containing  a  spring,  with  an  eye  at  its  extremity,  A  double 
ligature  is  passed  through  this  eye  ;  the  tip  of  the  instrument 
is  then  carried  along  the  floor  of  the  nostril,  down  the  posterior 
gurface  of  the  uvula ;  and  the  spring  being  projected,  starts  for- 
ward into  the  mouth.  Now,  catching  the  ligature  with  a  forceps, 
or  hook,  the  surgeon  draws  one  end  of  it  out  through  the 
mouth,  ties  a  pledget  of  charpie  or  lint  to  it,  and  then  retracts 
the  spring.  By  pulling  upon  the  end  of  the  ligature,  which  is 
still  hanging  out  of  the  nostril  in  front,  the  pledget  is  brought 
close  to  the  end  of  the  canula,  which,  being  retracted,  acts  as  a 
guide  to  conduct  the  pledget  to  its  desired  position  in  the  pos- 
terior part  of  the  nose.  The  instrument  is  now  readily  with- 
drawn through  the  nostril,  by  slipping  it  forward  along  the 
ligature,  which  is  finally  freed  from  the  eye  at  the  end  of  the- 
spring,  and  fastened  by  a  strip  of  adhesive  plaster  to  the  cheek, 
so  as  to  prevent  the  pledget,  if  loosened  in  any  way,  from  fall- 
ing into  the  throat. 

Upon  an  emergency,  this  operation  may  be  done  with  a  piece 
of  curved  wire  looped  at  the  end,  the  forefinger  being  introduced 
into  the  mouth  to  catch  and  guide  it  forward  from  behind  the- 
uvula.  All  other  points  of  the  procedure  are  done  in  the  w!a|y 
before  described.     It  has  been  imperative  under  emergencies  to 


OPERATIONS  WITHIN  THE  NASAL  CAVITY. 


559 


use  the  eyed  probe  of  the  pocket  case  for  this  purpose  ;  but  it  is 
hardly  long  enough  to  answer  well. 

Polypus  of  the  nose. — This  very  troublesome  and  disgusting 
affection  may  occasionally  be  removed  by  medicines.  But  it 
sometimes  requires  an  operation  for  a  permanent  cure. 

Somtimes  the  growth  may  be  twisted  or  torn  away  with  for- 
ceps, astringents  being  afterwards  employed  to  complete  the  cure. 
Or,  by  means  of  a  double  canula,  a  ligature  may  be  cast  around 
the  base  of  the  growth,  and  tightened  so  as  to  strangulate  it. 

In  one  case,  where  this  plan  had  been  repeatedly  adopted 
without  permanent  success,  Dr.  Mott  removed  a  portion  of  the 
bone,  so  as  to  get  at  the  root  of  the  growth ;  he  had  the  satis- 
faction of  effecting  a  cure. 

Operations  of  this  kind  are  far  easier  in  theory  than  in  practicey 
the  difficulties  arising  from  the  obscurity  of  the  parts,  and  the 
very  confined  space  to  be  worked  in.  Sometimes  they  may  be 
simplified  by  rhinoscopic  examination  ;  but  this  in  itself  requires 
no  small  skill  and  experience  to  be  in  any  degree  satisfactory. 

Lipoma  is  a  hypertrophied  condition  of  the  cutaneous  and 
subjacent  cellular  tissues  of  the  nose,  forming  a  red  or  purple, 
soft,  lobulated  mass,  and  causing  great  deformity.  Anatomic- 
ally, the  disease  should  be  classed  as  a  fibro-cellular  outgrowth. 
The  sebaceous  follicles  of  the  nose  often  appear  to  be  the 
parts    principally   involved.     Fig.  Fig.  366. 

366.  The  treatment  consists  in 
excision,  the  only  point  in  the 
operation  requiring  any  particular 
attention  being  not  to  lay  open 
the  nostril ;  the  occurrence  of  this 
accident  may  be  avoided  by  caus- 
ing an  assistant  to  distend  the  part 
with  a  forefinger,  that  he  may 
warn  the  surgeon  if  the  knife 
penetrate  too  deeply.  There  is 
usually  a  good  deal  of  hemor- 
rhage, which  may  be  checked  by 

the  application  of  cold.     Healing  takes  place  by  granulation  and 
cicatrization. 
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Imperforate,  JVbslril. — This  is  occasionally,  though  rarely, 
met  with  as  a  congenital  deformity  ;  if  the  obstruction  be  not 
too  deeply  seated,  it  may  be  removed  by  incision  and  subsequent 
dilatation  with  bougies. 

SECTION  VII. 

OPERATIONS     ON     THE     TONGUE. 

Removal  of  the  Tongue. — Removal  of  a  part  or  even  of 
the  whole  of  the  tongue  is  sometimes  rendered  necessary  by  mor- 
bid growths  in  its  substance,  or  by  partial  hypertrophy.  Prof. 
Syme,  of  Edinburgh,  and  others,  have  excised  the  whole  organ, 
and  with  success. 

The  method  for  partial  removal,  by  cutting,  may  be  thus 
described.  A  pair  of  vulsellum  or  toothed  tumor  forceps,  being 
made  to  take  firm  hold  of  the  tip  of  the  tongue,  the  organ  is 
drawn  forward  so  as  to  expose  the  whole  of  the  disease,  and  the 
incisions  are  made  on  either  side  with  a  strong  pair  of  scissors 
cutting  from  without  inward.  An  assistant  steadies  the  tip  of  the 
tongue  by  means  of  the  forceps. 

When  the  knife  is  used  instead  of  scissors,  the  cuts  may  be 
made  by  transfixion,  the  back  of  the  knife  being  kept  toward  the 
mouth.  IE  the  tongue  is  strongly  drawn  out,  the  point  of  the 
bistoury  may  be  entered  from  below,  which  is  safer  than  carrying 
it  from  above  downward. 

Upon  the  completion  of  the  removal  in  either  way,  there  is 
apt  to  be  very  free  bleeding,  which  may  be  checked  by  the 
ligature,  by  torsion,  Gossypium  lotion  or  by  the  actual  cautery. 

Finally,  the  cut  edges  are  to  be  carefully  brought  together  by 
means  of  sutures,  passed  deeply  into  the  muscular  substance. 
For  several  days  the  patient  must  be  nourished  with  liquid  food, 
of  the  most  nutritious  kind,  such  as  beef  tea,  strong  soups,  etc., 
so  that  but  a  small  quantity  need  be  taken  at  once. 

The  removal  of  the  entire  tongue  may  be  accomplished  in 
several  ways.  Mr.  Syme's  method  was  by  dividing  the  lower  lip 
in  a  vertical  line,  nearly  to  the  hyoid  bone,  sawing  through  the 
jaw  at  the  symphysis  ;  having  cut  the  attachment  of  the  genio- 
hyoglossi  muscles,   and  the  two  halves  of  the  bone  being  held 
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apart,  lie  then  cut  through  the  hyoglossi  muscles  and  the  mucous 
membrane  covering  them ;  the  tongue  was  now  drawn  forward, 
and  the  lingual  artery  on  either  side  was  cut  and  ligated,  after 
which  the  division  of  the  organ  close  to  its  root  was  an  easy  mat- 
ter. Some  small  arteries  required  tying,  and  then  the  edges  of 
the  wound  were  brought  together  with  silver  sutures,  except  at  the 
lower  extremity,  where  the  ligatures  were  allowed  to  hang  out  in 
order  to  drain  away  the  liquids  from  the  mouth. 

Sedillot  proposed  the  sawing  of  the  bone  somewhat  irregularly, 
so  as  to  make  it  easier  to  keep  the  two  portions  in  apposition 
afterward;  the  saw  being  carried  first  a  little  toward  the  right, 
half  way  down  through  the  bone,  and  then  toward  the  left  for  the 
rest  of  the  section.     This  is  a  very  valuable  suggestion. 

Regnoli's  operation  is  by  an  incision,  dividing  all  the  tissues, 
drawing  down  the  tongue,  and  severing  it  either  with  the  knife  or 
with  the  ligature.  This  would  hardly  afford  the  needful  space  in 
a  case  of  extensive  disease. 

Nunneley's  operation  reduces  the  incision  to  a  mere  puncture. 
This  surgeon  takes  a  broad  curved  needle  about  four  inches  long, 
and  carriesitup  through  the  floor  of  the  mouth  in  the  median  line. 
The  needle  is  armed  with  a  ligature,  the  end  of  which  is  tied 
round  the  middle  of  the  chain  or  wire  rope  of  an  ecraseur  ;  thus, 
when  the  ligature  is  brought  up  into  the  mouth,  it  brings  a  loop 
of  the  chain  along  with  it.  Two  or  three  long  and  strong  pins  or 
needles  are  next  thrust  through  the  tongue  from  below  upward, 
and  from  its  anterior  attachment  to  points  on  its  upper  surface 
close  to  its  root.  Now,  casting  the  wire  loop  back  of  these,  and 
tightening  it,  the  substance  of  the  organ  is  of  course  compressed. 
Full  anaesthesia  is  now  induced,  and,  by  the  action  of  the 
ecraseur,  the  tissues  of  the  tongue  are  cut  through. 

Paget  merely  divides  the  anterior  attachments  of  the  tongue, 
draws  it  forward,  and  casts  the  wire  around  it. 

Colles  proposes  a  section  through  the  cheek,  the  tongue  being 
hen  transfixed  near  its  root  by  means  of  a  strong  needle  with  an 
eye  near  its  point,  carrying  a  ligature.  This  being  once  seized, 
the  needle  is  withdrawn,  and  the  loop  divided  ;  by  means  of  its 
two  portions  two  ecraseurs  are  brought  to  bear,  one  cutting 
through  the  anterior  and  the  other  through  the  posterior  portion 
of  the  tongue. 
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The  entire  tongue  may,  however,  be  removed  in  some  cases, 
without  incision  of  the  cheeks  or  chin,  by  opening  the  mouth 
widely,  drawing  the  tongue  upward  and  forward,  passing  three  or 
four  needles  through  it  backward  in  a  radiating  manner,  entering 
them  at  the  fraenum  and  causing  them  to  emerge  on  the  dorsum 
close  to  the  root,  and  then  casting  the  loop  of  the  ecraseur  around 
the  base  of  the  organ.  When  tightened,  the  loop  is  prevented 
from  slipping  forward  by  the  needles  ;  if  the  latter  are  curved, 
and  the  convexity  of  the  curve  kept  downward,  the  ecraseur  will 
divide  the  tongue-substance  nearer  to  the  floor  of  the  mouth  than 
if  the  needles  are  straight.  If  any  diseased  portion  is  left,  the 
knife  or  scissors  must  be  used. 

Complete  Extirpation  of  the  Tongue  was  first  performed 
by  Syme,  of  Edinburgh,  and  has  since  been  repeated  by  Piddes, 
Nunneley,  Heath,  Annandale,  and  others — Syme,  Fiddes,  and 
Annandale  having  employed  the  knife,  and  Nunneley  and  Heath 
the  ecraseur.  Whichever  instrument  be  chosen,  access  to  the 
organ  may  be  facilitated  by  Symes's  plan  of  dividing  the  lower 
lip  and  the  symphysis  of  the  jaw,  the  parts  being  wired  together 
again  after  the  completion  of  the  operation.  Nunneley's  experi- 
ence in  extirpation  of  the  tongue  appears  to  have  been  unusually 
large  ;  he  has,  he  declares,  done  the  operation  nineteen  times 
"without  any  untoward  symptom  following  in  a  single  instance." 

These  operations  are  all  dangerous  in  themselves,  and  are  sel- 
dom productive  of  more  than  temporary  benefit ;  they  are  of 
course  only  applicable  to  cases  in  which  the  disease  is  limited  to 
the  tongue  itself,  implication  of  the  floor  of  the  mouth  or  of  the 
neighboring  lymphatic  glands  being  a  positive  contra-indication. 
Hilton  and  Moore  have  recommended  as  a  palliative  measure,  in 
cases  not  admitting  of  excision,  the  division  of  the  gustatory 
nerve — an  operation  which  may  also  be  resorted  to  as  a  prelim- 
inary to  the  application  of  ligatures.  The  nerve  may  be  reached 
just  behind  the  last  molar  tooth,  by  an  incision  crossing  its  course, 
made  from  within  the  mouth,  and  carried  freely  down  to  the  bone. 

Ligation  of  the  lingual  artery  has  been  also  practiced  as  a 
means  of  arresting  the  progress  of  malignant  disease  of  the 
tongue,  and,  according  to  Coote,  with  somewhat  encouraging 
results. 
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Contrary  to  what  might  perhaps  be  expected,  the  power  of 
swallowing  is  not  affected  by  extirpation  of  the  tongue,  while 
speech,  though  at  first  rendered  imperfect  by  the  operation,  is 
eventually  completely  restored. 

Tongue-tie  consists  in  a  congenital  shortening  of  the  frsenum 
linguae,  which  prevents  the  tongue  from  being  protruded  beyond 
the  line  of  the  teeth.  If  present  in  an  aggravated  degree,  this 
deformity  may  interfere  with  suckling,  and,  under  any  circum- 
stances, the  operation  for  its  relief  is  so  trifling,  that  it  may  be 
properly  done,  if,  as  usually  happens,  the  parents  desire  its  per- 
formance. The  operation  consists  simply  in  dividing  the  f  raenum 
for  about  an  eighth  of  an  inch,  with  blunt-pointed  scissors,  the 
cut  being  made  toward  the  floor  of  the  mouth,  so  as  to  avoid  the 
ranine  vessels.  There  is  a  popular  notion  that  tongue-tie  may 
cause  dumbness,  and  myotomy  of  the  lingual  muscles,  through 
an  incision  beneath  the  chin,  has  even  been  performed,  with  a 
view  of  restoring  the  power  of  speech — a  totally  useless  operation, 
since,  as  justly  remarked  by  Holmes,  the  whole  tongue  itself  may 
be  extirpated,  and  yet  the  power  of  speech  remain. 

Tumors  of  the  Tongue. — Cystic  Tumors  may  occur  in 
various  parts  of  the  tongue,  but  are  most  common  beneath  this 
organ,  or  in  the  floor  of  the  mouth  below  the  buccal  mucous  mem- 
brane, constituting  in  these  situations  the  affection  known  as 
ranula.  The  common  form  of  ranula  has  thin  walls,  and  con- 
tains a  fluid  somewhat  resembling  saliva,  whence  it  was  formerly 
supposed  to  be  dilatation  of  the  duct  of  the  submaxillary  gland. 
Such,  is,  indeed,  probably  the  case  in  some  instances,  as  when 
occlusion  of  the  duct  is  caused  by  the  presence  of  a  salivary  cal- 
culus ;  bun  the  majority  of  ranulae  appear  to  be  distinct  cystic 
formations,  analogous  to  those  which  are  met  with  in  other 
organs.  The  ordinary  form  of  ranula  may  be  treated  by  the 
formation  of  a  seton,  or  by  excision  of  a  portion  of  its  anterior 
wall,  the  cavity  being  subsequently  allowed  to  heal  by  granulation. 
That  variety  of  the  disease  which  is  met  with  between  the  floor  of 
the  mouth  and  the  mylo-hyoid  muscles,  often  forms  a  more 
decided  prominence  in  the  neck  than  in  the  buccal  cavity,  and 
hence  would  appear  to  be  most  accessible  through  an  external 
incision.     The  risk  of  hemorrhage,  however,  in  any  attempt  at 
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complete  extirpation,  is  so  great,  that  it  is  as  a  rule,  better  to  lay 
open  the  tumor  from  within,  and  turn  out  its  contents,  thus  con- 
verting the  cyst  into  an  abscess,  the  healing  of  which  may  be 
promoted  by  stuffing  the  cavity  with  lint,  wet  with  Calendula 
lotion. 

Erectile  and  Vascular  Tumors  are  occasionally  seen  in  the 
tongue,  and  may  be  treated  by  the  ligature,  by  excision,  or  by 
strangulation  with  the  ecraseur,  according  to  the  size  and  situa- 
tion of  the  growth. 

Fatty  and  Glandular  Tumors  of  the  tongue  may  be  treated 
by  excision,  the  organ  being  drawn  well  forward  with  a  tenacu- 
lum or  cord  passed  through  its  tip.  Hemorrhage  in  these  cases 
is  sometimes  rather  troublesome,  but  may  usually  be  arrested  by 
passing  a  metallic  suture  deeply  around  and  across  the  bleeding 
point  by  means  of  an  ordinary  naevus  needle  or  one  with  a  spiral 
extremity.  Excision  would  appear  to  be  a  safer  operation  than 
ligation,  in  cases  of  tumor  involving  the  root  of  the  tongue. 
Apart  from  the  risk  of  inflammatory  swelling  and  oedema  of  the 
glottis,  which  attends  the  use  of  the  ligature  in  this  situation, 
severe  or  even  fatal  cerebral  complications  may  be  developed  as 
reflex  phenomena  (as  in  a  case  recorded  by  Hunt),  from  injury  to 
fibres  of  the  glosso-pharyngeal  nerve. 

Malignant  Tumors  of  the  Tongue  are  almost  invariably  of 
an  epitheliomaious  character,  though  true  lingual  cancers^  both 
of  the  scirrhous  and  encephaloid  kinds,  are  described  by  system- 
atic writers.  The  only  treatment  which  offers  any  prospect  of 
benefit,  consists  in  removing  the  diseased  mass,  which,  when  a 
portion  only  of  the  organ  is  affected,  may  be  accomplished  by  the 
application  of  ligatures,  as  in  cases  of  naevus,  or  by  excision, 
which  is  the  preferable  operation  when  the  tip  only  is  involved. 

Wounds  of  the  Tongue  are  liable  to  be  attended  with  severe 
hemorrhage  from  the  lingual  artery  or  from  veins.  If  the  bleed- 
ing orifice  cannot  be  otherwise  tied,  one  or  more  ligatures  must  be 
introduced  with  curved  needles,  so  as  to  include  and  constrict  the 
bleeding  parts,  or  a  heated  iron  may  be  applied.  Children  are 
apt  to  inflict  very  severe  bites,  even  sometimes  almost  biting  off 
the  end  of  the  tongue.  In  such  cases  surgeons  put  themselves  to 
very  great  trouble  to  introduce  sutures,  but  the  patient  fares  none 
the  better. 
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SECTION  VHI. 

OPERATIONS     WITHIN     THE     MOUTH. 

Abscess  of  the  Gums  (Gum-boil,  Alveolar  Abscess)  is  a 
common  affection,  resulting  from  the  irritation  of  necrosed  or 
carious  teeth.  The  abscess  forms  in  the  socket  of  the  tooth,  and 
may  extend  inwards — bursting  through  the  gum — or  may  spread 
outwards  through  the  cheek.  In  the  early  stage  of  a  gum-boil, 
the  application  of  hot  Aconite  lotion  to  the  inflamed  gum  will  often 
afford  great  relief  from  pain,  and  may  even  prevent  the  occur- 
rence of  suppuration  ;  if,  however,  pus  have  actually  formed,  it 
should  be  evacuated  by  an  early  and  free  incision,  made  from 
within  the  mouth  as  soon  as  fluctuation  can  be  detected  in  that 
position.  As  it  is  very  desirable  to  avoid  the  deformity  caused 
by  an  external  opening,  an  effort  should  be  made  to  obtain  reso- 
lution on  the  side  of  the  cheek,  pointing  being  at  the  same  time 
encouraged  within  the  mouth.  For  this  purpose  it  will  usually  be 
advisable  to  avoid  the  use  of  poultices,  substituting  an  embroca- 
tion of  the  extract  of  Belladonna,  diluted  with  Glycerine. 
The  patient  may  be  at  the  same  time  directed  to  wash  out  the  mouth 
frequently  with  warm  Aconite  water,  or  the  domestic  remedy  of  a 
hot  fig  may  be  applied  to  the  inner  side  of  the  inflamed  gum.  As 
soon  as  the  acute  symptoms  have  subsided,  whether  by  the  occur- 
rence of  resolution  or  of  suppuration,  the  services  of  a  dentist 
should  be  invoked,  to  remedy  the  diseased  state  of  the  offending 
tooth,  and  thus  avert  a  recurrence  of  the  affection. 

Lancing  the  gums  is  a  little  operation  often  required  in  cases 
of  difficult  dentition.  It  is  most  conveniently  performed  with  the 
instrument  known  as  the  "gum  lancet,"  though,  in  an  emergency 
the  small  blade  of  an  ordinary  penknife  will  serve  the  purpose 
perfectly  well.  The  child's  hands  should  be  restrained  by  the 
mother  or  nurse,  while  the  surgeon,  separating  the  jaws  with  the 
left  forefinger,  introduces  the  blade  of  the  lancet  guarded  with 
the  right  forefinger  ;  this  serves  to  guide  to  the  point  at  which 
the  incision  is  to  be  made,  and  at  the  same  time  keeps  the  child's 
tongue  out  of  the  way  of  injury  from  the  knife. 

Epulis. — This  is  a  general  term  signifying  an  outgrowth  of 
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the  gum,  the  growth  in  these  cases  being  rather  of  the  nature  of 
a  continuous  hypertrophy  than  of  a  distinct  tumor.  The  ordinary 
epulis  is  of  a  fibrous  structure,  but  myeloid,  cancerous,  and  epi- 
theliomatous  growths  are  also  met  with  in  this  locality.  The  dis- 
ease chiefly  affects  the  lower,  but  is  also  met  with  in  the  upper 
jaw,  rarely  occurs  before  adult  life,  and  is  equally  common  in 
either  sex.  It  is  usually  traceable  to  the  irritation  produced  by  a 
decayed  tooth.  The  Fibrous  Epulis  appears  as  a  red,  smooth, 
lobulated  mass,  caused  by  the  natural  structures  of  the  gum,  the 
mucous  glands  of  which  ate  sometimes  abnormally  developed. 
The  growth  is  at  first  firm  and  resisting,  but  may  become  softened 
by  central  disintegration,  or  may  ulcerate  superficially.  The 
Malignant  Epulis ,  as  it  is  commonly  though  improperly  called, 
is  usually  of  a  myeloid  character  ;  in  some  instances,  however,  as 
already  observed,  these  growths  are  really  malignant,  being  of 
an  epitheliomatous  or  cancerous  nature.  The  malignant  differs 
in  appearance  from  the  simple  or  fibrous  epulis,  in  being  softer, 
of  a  darker  color,  more  vascular,  and  of  more  rapid  growth,  and 
in  its  tendency  to  recur  after  removal. 

The  only  available  mode  of  treatment,  in  any  case  of  epulis, 
is  excision,  and  as  the  growth  commonly  involves  the  periosteum, 
this,  with  a  thin  layer  of  the  subjacent  bone,  should  be  removed 
with  the  gouge-forceps,  so  as  to  prevent  a  recurrence  of  the  die- 
ease.  In  ordinary  cases,  the  whole  operation  may  be  done  from 
within  the  mouth,  but  if  the  tumor  be  large,  and  particularly  if 
of  a  myeloid  character,  it  may  be  necessary  to  make  an  incision 
through  the  median  line  of  the  lip,  and  then  dissect  off  the  cheek 
so  as  to  freely  expose  the  whole  growth.  A  tooth  should  be 
extracted  on  either  Bide  of  the  diseased  mass,  and  the  alveolus 
divided  with  a  strong  but  small  saw  as  far  as  the  base  of  the 
tumor.  Cutting  pliers,  with  the  blades  at  aright  angle  to  the 
handles,  are  then  to  be  applied,  one  blade  on  either  side  of  the 
jaw,  when  the  whole  growth,  with  the  bone  from  which  it  springs, ' 
can  be  readily  cut  away.  The  base  of  the  lower  jaw  should 
always  be  allowed  to  remain,  in  order  to  preserve  the  symmetry 
of  the  part:  the  removal  of  the  whole  thickness  of  the  bone 
appears  to  be  quite  unnecessary,  epulis,  according'  to  Heath, ' 
never  involving  the  lower  border  of  the  jaw.     If  the  bone  be  very 
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thick,  it  may  be  desirable,  before  applying  the  cutting  forceps,  to 
make  a  horizontal  groove  with  a  Hey's  saw ;  but  in  most  instances 
this  will  probably  be  found  unnecessary.  Hemorrhage  is  to  be 
checked  by  compression,  Gossypium  lotion, or,  if  this  fail,  by  the 
use  of  the  actual  cautery,  or  of  MonsePs  solution  of  iron ;  the 
external  wound,  if  one  have  been  made,  being  then  accurately 
adjusted  with  harelip  pins  and  the  twisted  suture.  The  bleeding 
is  often  profuse,  in  operations  for  the  removal  of  malignant  epulis, 
requiring  the  free  use  of  the  hot  iron ;  in  these  cases,  also,  it  may 
be  necessary  to  remove  the  entire  thickness  of  the  bone,  by  means 
of  an  external  incision  beneath  the  horizontal  ramus  of  the  jaw. 
Excision  of  the  Tonsils.— -When  surgical  interference  for 
the  removal  of  enlarged  tonsils  becomes  necessary,  an  expert 
operator  can  accomplish  the  object  by  grasping'  the  tip  of  the 
gland  with  a  pair  of  vulsellum  forceps,  and  shaving  it  off  with  a 
bistoury  (wrapped  to  within  about  an  inch  of  its  point,  lest  the 
tongue  or  lips  should  be  wounded).  The  forceps  are  required, 
in  the  first  place  to  steady  the  gland  and  draw  it  slightly  out  of 
its  bed  between  the  half-arches,  and  secondly  to  prevent  the  piece 
cut  off  from  dropping  into  the  larynx. 

The  great  risk  of  this  method  of  excising  the  tonsil  is  that  of 
making  too  much  use  of  the  forceps,  so  as  to  drag  the  internal 
carotid  artery  into  the  track  of  the  knife.  Should  this  accident 
happen,  instant  ligation  of  the  primitive  carotid  would  be  the 
only  means  of  saving  the  patient ;  and  even  then  he  would  prob- 
ably fall  a  victim  to  secondary  hemorrhage. 

A  far  safer  plan  is  that  by  means  of  a  special  instrument 
called  a  tonsillotome,  of  which  the  simplest  form  is  the  one 
devised  by  Physick.  This  consists  of  a  ring  to  surround  the 
tip  of  the  tonsil,  and  a  prong  to  fix  it,  while  a  sharp  guillotine- 
like  knife  is  thrust  forward  within  the  ring  and  divides  the  tissue 
before  it.  The  handle  is  sometimes  set  on  at  an  angle,  so  as  to 
be  out  of  the  way  not  only  of  the  operator's  sight,  but  of  the 
other  parts  of  the  instrument. 

Staphyloraphy  ^   or  sewing  up   the  palate,  is  an  operation 
for  the  closure  of  clefts   of  the  roof  of  the  mouth  and  velum 
palati.     In  the  majority  of  cases^  the  fissure  concerns  not  only 
the  soft  parts,  but  the  bone ;  the  palatal  portions  of  the  upper' 
maxillary  and  palate  bones  being  deficient  at  the  median  line. 
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As  a  general  rule,  it  is  better  not  to  do  this  operation  in 
children,  but  to  defer  it  until  the  patient  is  able  to  appreciate  its 
importance,  and  to  exert  the  needful  self-control.  Anaesthesia 
should  either  be  dispensed  with  altogether,  or  induced  only  after 
the  incisions  have  been  made  and  the  bleeding  checked ;  other- 
wise the  amount  of  blood  swallowed  may  give  trouble. 

The  steps  of  the  operation  are :  the  separation  of  the  soft 
parts,  including  the  periosteum,  from  the  bone ;  the  freshening 
of  the  edges  of  the  cleft ;  the  division  of  the  posterier  pillars  of 
the  fauces ;  the  introduction  of  the  sutures ;  and  the  approxima- 
tion of  the  edges. 

At  least  two  assistants  are  required,  one  to  steady  the  head, 
and  the  other,  who  should  be  skillful  and  experienced,  to  hand 
the  instruments  (with  which  he  should  be  thoroughly  familiar), 
and  to  aid  in  the  adjustment  of  the  sutures.  Another  is  needed 
to  give  the  anaesthetic,  if  such  is  used. 

The  instruments  necessary  are :  two  scalpels,  with  long  han- 
dles and  short  blades  curved  on  the  flat,  one  to  the  right  and  the 
other  to  the  left ;  or  one  of  like  shape  but  double  edged ;  two 
strong  bone  knives,  also  curved  on  the  flat,  and  with  long  han- 
dles ;  one  or  two  pair  of  long,  curved,  toothed  forceps  ;  a  pair  of 
long  scissors,  curved  on  the  flat;  very  short,  curved  needles, 
armed  with  suture  threads,  and  needle-carrying  forceps  ;  one  or 
two  knot-tiers,  with  forked  ends,  or  an  instrument  to  carry  the 
needles,  if  wire  sutures  are  employed.  Half  a  dozen  small 
sponges,  each  tied  firmly  at  the  end  of  a  piece  of  whalebone  eight 
inches  in  length,  will  be  useful.  A  small  vessel  with  a  strong 
solution  of  Gossypiuni)  or  some  other  active  styptic,  should  be  at 
hand. 

From  time  to  time,  very  complicated  needle- carriers  have 
been  devised  for  the  performance  of  this  operation,  and  vari- 
ously-shaped knives  and  scissors  proposed.  I  shall  not  under- 
take to  enumerate  these;  the  apparatus  mentioned  above  is  amply 
sufficient. 

For  some  weeks  before  the  operation  is  attempted,  the  patient 
should  practice  himself  in  keeping  the  mouth  widely  opened  for 
a  length  of  time,  and  accustom  the  fauces  and  palate  to  being 
touched. 
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Fig.  367. 


Operation. — The  patient  being  seated  in  a  strong  light,  his 
head  firmly  supported  against  the  breast  of  an  assistant,  the  sur- 
geon begins  by  paring  the  edges  of  the  cleft.  Pancoast's  method 
of  doing  this  is  the  best.*  With  a  pair  of  forceps  in  his  left  hand, 
he  "  takes  hold  of  the  uvular  margin  of  the  right  portion  of  the 
yelum,  and  puts  it  on  the  stretch.  The  point  of  the  double- 
edged  knife  is  then  to  be  entered  just  above  the  point  of  the 
forceps,  from  before  backward,  and  the  knife  (edge)  carried  up 
a  line  above  the  apex  of  the  fissure,  so  as  to  detach  the  rounded 
border  of  the  fissure  in  a  narrow  strip.  Fig.  367.  The  knife  as 
well  as  the  forceps  is  then  with- 
drawn, leaving  the  strip  as  yet 
adherent  at  its  upper  and  lower 
ends,  so  as  to  leave  no  floating 
point  to  irritate  the  passages. 
The  patient  is  now  to  rinse  out 
the  mouth.  A  similar  opera- 
tion is  then  done  on  the  opposite 
margin  of  the  fissure  ;  but  this 
time  the  knife  is  run  up  to  cut 
into  the  former  incision  near  its 
top,  and  then  brought  down  so 
as  to  detach  the  lower  end  of  the 
loosened  strip  by  cutting  at  the 
outer  side  of  the  hold  of  the  for- 
ceps. The  forceps,  which  retains  its  hold  of  the  A-shaped  marginal 
strip,  is  now  retracted  so  as  to  straighten  out  the  piece,  which 
remains  attached  only  at  the  point  of  the  uvula  of  the  left  side, 
from  whence  it  is  at  once  to  be  "separated  with  the  point  of  the 
knife." 

The  next  step  is  to  free  the  velum  on  both  sides,  so  that  the 
edges  may  readily  come  together.  This  is  done  with  the  curved 
scissors,  by  cutting  the  edge  of  the  anterior  pillar  of  the  fauces, 
where  it  spreads  out  into  the  side  of  the  velum.  Warrent  says 
that  there  is  sometimes  a  firm,  resisting  mass  of  tissue  extending 
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above  and  behind  the  velum,  which  also  requires  division  by  a 
stroke  or  two  of  the  scissors. 

Now,  the  edges  of  the  fissure  being  readily  approximated,  it 
remains  to  fasten  them  together.  In  order  to  pass  the  sutures 
accurately,  it  has  been  generally  recommended  to  carry  them  on 
both  sides  from  before  backward,  and  ingenious  plans  have  been 
devised  for  this  purpose.  But  with  a  good  pair  of  forceps,  prop- 
erly grooved  so  that  the  needle  can  be  securely  held  at  either  of 
several  angles,  and  with  fine,  short,  sharply- curved  needles,  most 
surgeons  may  venture  to  pass  the  sutures  from  before  backward 
on  one  side,  and  then  from  behind  forward  on  the  other.  Or,  on 
one  side  the  suture  may  be  traversed  from  before  backward,  the 
needle  drawn  through  and  out  of  the  mouth,  detached,  and  the 
thread  left  thus  hanging  ;  next  the  needle,  armed  with  a  single 
strand  untwisted  from  ordinary  saddler's  silk,  is  passed  on  the 
other  side  of  the  cleft,  also  from  before  backward ;  now,  by 
knotting  this  last  very  slender  thread  to  the  end  of  the  suture  silk, 
the  latter  may  be  drawn  through  from  behind  forward,  and  will 
be  in  place. 

Warren  recommends  the  introduction  of  the  middle  suture 
first,  the  upper  one  next,  and  lastly  the  lower  one.  Four  are 
not  often  needed.  He  also  speaks  of  soaking  the  silk  in  com- 
pound tincture  of  Benzoin  for  a  day  or  two  before  using  it ;  it 
is  thus  rendered  less  apt  to  slip. 

The  sutures  being  accurately  introduced,  are,  if  of  silk,  to  be 
tied,  which  may  be  done  either  by  pushing  the  knot  down  with 
both  forefingers,  introduced  back  to  back  into  the  mouth,  while 
the  threads  are  drawn  upon  by  the  thumb  and  remaining  fingers 
of  each  hand,  or  my  means  of  a  knot-tier,  or  long  probe  with  a 
broad  cleft  end.  One  knot  being  tied,  it  should  be  at  once 
grasped  with  a  pair  of  forceps,  and  held  while  the  second  is 
made.  The  great  object  is  to  bring  the  opposite  edges  of  the 
fissure  into  absolute  contact  with  each  other  without  much 
tension. 

When  wire  is  used,  the  two  ends  are  passed  through  the  hole 
in  the  instrument,  which  is  then  pushed  up  along  them  so  as  to 
bring  them  close  together  at  the  cleft.  They  are  then  twisted, 
which  is  easily  done  by  means  either  of  a  long  pair  of  forceps  or 
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Fig.  368. 


by  the  fingers  alone,  and  cut  off  as  short  as  may  be  judged 
proper.     Fig.  368. 

When  the  fissure  concerns  the 
hard  palate, — the  bony  roof  of  the 
mouth  as  well  as  the  soft  textures, 
— it  is  necessary  to  detach  the  per- 
iosteum along  with  the  soft  parts. 
This  is  done  with  the  long-handled 
curved  bone- knives,  after  the  cut- 
ting of  the  soft  parts  has  been 
■completed ;  and  the  subsequent 
steps  of  the  operation  do  not  differ 
from  those  formerly  described. 

Upon  closing  the  fissure,  a  firm 
fibrous  basis  is  thus  given  to  the 
the  mucous  membrane,  and  in  favorable  cases  a  deposit  of  bone 
may  also  occur.  The  sutures,  as  a  rule,  should  not  be  removed 
until  the  eighth  or  tenth  day,  and  then  one  or  two  at  a  time — the 
patient  during  the  interval  being  fed  on  liquid  but  nutritious 
food,  and  kept  as  quiet  as  possible,  though  not  necessarily  con- 
fined to  bed. 

After  the  operation,  the  voice  is  occasionally  observed  to  have 
undergone  immediate  and  decided  improvement,  but  in  most 
cases,  at  least  in  adults,  a  considerable  length  of  time  and  a 
long  course  of  vocal  gymnastics  will  be  found  necessary  to  restore 
distinct  articulation. 

Uranoplasty. — The  merit  of  first  devising  an  operation  for 
the  cure  of  fissure  of  the  hard  palate,  is  due  to  the  late  Dr.  J. 
Mason  Warren,  of  Boston,  who  published  an  account  of  his  pro- 
cedure in  1843.  His  plan'was  to  dissect  up,  with  a  long  double- 
edged  knife  curved  on  the  flat,  the  mucous  covering  of  the  hard 
palate,  beginning  on  either  side  of  the  fissure,  and  carrying  the 
dissection  back  to  the  alveolar  processes;  the  pendulous  flaps  thus 
formed  were  then  united  in  the  median  line.  Another  plan, 
which  Fergusson  prefers,  is  to  make  an  incision  parallel  to  the 
alveolus  on  either  side,  and  carry  the  dissection  toward  the  free 
margin  of  the  fissure.  Langenbeck  uses  a  blunt  instrument,  with 
which  to  separate  the  periosteum  from  the  bone,  in  order  to  take 
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advantage  of  the  osteo-genetic  power  of  that  membrane  ;  and  his 
operation,  which  has  been  frequently  performed  in  Germany,  has 
been  successfully  repeated  in  this  country  by  Dr.  Wm.  R.  White- 
head, of  New  York,  who  published  an  excellent  paper  on  the  sub- 
ject, with  an  analysis  of  fifty-five  cases,  in  the  American  Jour- 
nal of  Medical  Sciences,  for  October,  1868. 

It  is  a  disputed  point  amongst  surgeons,  whether,  in  dealing 
with  a  fissure  of  both  hard  and  soft  palate,  an  attempt  should  be 
made  to  close  the  whole  gap  at  once,  or  whether  the  operation 
should  be  divided  between  several  sittings :  no  positive  rule  can 
be  given  upon  this  point,  but  Holmes's  advice  appears  judicious, 
viz.,  to  be  content  with  closing  a  portion  of  the  hard  palate  at 
the  first  operation,  provided  the  parts  come  easily  together,  but  if 
it  should  be  found  necessary  to  detach  the  soft  parts  through  the 
whole  extent  of  the  cleft,  then  to  attempt  complete  closure  at  one 
operation.  According  to  T.  Smith,  if  staphyloraphy  be  per- 
formed at  an  early  age,  the  fissure  of  the  hard  palate  will  sub- 
sequently undergo  contraction  to  such  an  extent  as  to  render  it 
possible,  in  most  cases,  to  dispense  with  any  further  operation. 

In  cases  of  cleft  palate  not  admitting  of  surgical  treatment, 
and  in  most  cases  of  Acquired  Perforation  of  the  Hard  Pal- 
ate, particularly  as  the  result  of  syphilis,  obturators  of  metal, 
ivory,  or  valcanized  India-rubber,  may  be  worn ;  one  of  the  best 
instruments  of  the  kind  is  that  devised  by  Kingsley,  of  New 
York ;  it  is  provided  with  a  soft  curtain  of  India-rubber,  to  take 
the  place  of  the  natural  velum.  A  judicious  caution  as  to  the  use 
of  obturators  in  cases  of  necrosis,  is  given  by  Heath.  This  is, 
that  no  plug  should  be  introduced  into  the  aperture  itself,  which 
would  inevitably  become  still  further  enlarged  by  the  pressure  on 
its  edges,  but  that  the  occluding  apparatus  should  consist  of  a 
properly  fitting  plate,  arching  below  the  palate,  and  attached  to 
the  teeth. 

Elongation  of  the  Uvula. — This  affection  is  usually  remedi- 
able by  the  use  of  astringent  gargles  or  caustic  solutions,  but,  if 
persistent,  may  require  a  surgical  operation  for  its  relief.  This 
operation  consists  simply  in  cutting  off  the  pendulous  part  with 
scissors,  at  about  a  third  of  an  inch  from  the  root  of  the  organ. 
The  tip  of  the  uvula  may  be  seized  with  a  pair  of  forceps,  held 
in  the  left  hand,  while  the  scissors  are  applied  with  the  right. 
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Necrosis  of  the  Jaws  may  result  from  traumatic  causes,  from 
syphilis,  from  the  abuse  of  Mercury,  or  from  the  contact  of  the 
fumes  of  Phosphorus  (as  in  the  makers  of  lucif er  matches)  ;  it  is, 
moreover,  sometimes  met  with  as  a  sequel  of  the  eruptive  fevers, 
and  may  even  occur  without  being  traceable  to  any  definite  cause. 
In  the  upper  jaw,  the  disease  is  almost  invariably  limited  to  the 
alveolar  border,  but  in  the  lower  jaw,  may  involve  the  whole 
thickness  of  the  bone.  The  treatment  consists  in  the  adminis- 
tration of  nutritous  food  and  appropriate  remedies,  with  the  use 
of  detergent  lotions,  and  an  early  removal  of  sequestra ;  as  long 
as  a  portion  of  dead  bone  remains  in  the  mouth,  the  patient  is  con- 
stantly exposed  to  the  risks  of  septic  poisoning.  Removal  should,  if 
possible,  be  effected  without  resorting  to  external  incisions  ;  in  the 
upper  jaw  this  can  be  readily  accomplished,  but,  if  the  whole 
thickness  of  the  lower  jaw  be  involved,  an  incision  below  the 
ramus  may  be  absolutely  necessary  ;  Perry  and  B  ok  er  have,  how- 
ever, each  succeeded  in  removing  the  whole  lower  jaw,  in  a  state 
of  necrosis,  through  the  mouth. 

Abscess  of  the  Antrum. — Suppuration  may  occur  in  the 
antrum  as  the  result  of  traumatic  causes,  or  of  the  irritation  pro- 
duced by  a  diseased  tooth.  The  symptoms  are  those  of  deep- 
seated  suppuration  in  general,  with  enlargement  of  the  part, 
causing  swelling  of  the  cheek,  protrusion  of  the  eyeball,  occlusion 
of  the  lachrymal  duct  and  nostril,  and  bulging  of  the  hard  pal- 
ate. If  the  accumulation  of  purulent  matter  be  very  great,  the 
walls  of  the  antrum  may  become  so  attenuated  as  to  crackle 
under  pressure.  Pointing  may  take  place  on  the  cheek,  or. 
within  the  mouth,  or  the  abscess  may  possibly  discharge  itself 
through  the  nostril.  The  treatment  consists  in  making  a  free 
opening  into  the  antrum,  and,  subsequently,  in  daily  washing  out 
the  cavity  by  syringing  with  warm  Calendula  water.  If  one  of 
the  molar  teeth  be  carious,  this  may  be  extracted,  and  an  open- 
ing made  by  thrusting  a  trocar,  small  perforator,  or,  which  Fer- 
gusson  recommends,  an  ordinary  gimlet,  through  the  socket,  but, 
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under  other  circumstances,  it  is  better  to  make  the  opening 
through  the  front  wall  of  the  antrum  beneath  the  cheek;  the 
bone  is  here  thin,  and  can  be  readily  perforated  with  a  strong 
knife  or  scissors.  External  pressure  may  be  afterwards  employed 
to  restore  the  part  to  its  original  shape,  and  injections  of  Cal- 
endula water  thrown  into  the  cavity  two  or  three  times  a  day. 

Cysts  of  the  Antrum  {Dropsy  of  the  Antrum). — The 
antrum  is  not  unfrequently  the  seat  of  a  collection  of  thin  glairy 
mucous,  or  of  a  brownish  serous  fluid  containing  crystals  of 
cholestearine.  The  older  surgeons  looked  upon  these  cases  as 
the  result  of  an  obstruction  of  the  orifice  of  the  antrum,  causing 
accumulation  of  the  natural  secretion  of  the  part,  and  hence 
applied  to  them  the  term  hydrops  antri,  or  dropsy  of  the 
antrum.  Modern  pathologists,  however,  believe  that,  at  least  in 
the  large  majority  of  instances,  these  are  examples  of  true  cystic 
disease,  analogous  to  those  which  are  met  with  in  other  parts. 
The  symptoms  of  a  cyst  of  the  antrum  are  very  much  the  same 
as  those  which  characterize  the  abscess  of  that  cavity,  except  that 
no  evidence  of  an  inflammatory  condition  is  present.  The  diag- 
nosis is  important,  as  these  cases  are  curable  by  a  very  slight 
operation,  whereas  solid  tumors  of  the  antrum  demand  a  much 
graver  procedure  for  their  removal ;  hence,  in  any  case  of  doubt, 
the  surgeon  should  make  an  exploratory  puncture  before  resorting 
to  more  serious  measures.  The  treatment  of  cystic  disease  of 
the  antrum  consists  in  perforating  the  anterior  wall  of  the  cavity 
from  within  the  mouth,  the  cheek  being  previously  dissected  up  if 
necessary.  A  small  portion  of  the  anterior  wall  may  be  excised, 
so  as  to  allow  thorough  exploration  of  the  part,  and  prevent 
re-accumulation.  If,  as  sometimes  happens,  a  tooth  be  discov- 
ered within  the  antrum  (in  which  case  the  cyst  is  said  to  be 
dentigcrous),  the  tooth  should  be  removed  with  suitable  instru- 
ments, introduced  through  the  opening  already  made,  and  Cal- 
endula lotions  applied  as  recommended  above. 

Removal  of  the  Parotid  Gland.— -It  has  been  questioned  by 
some  good  surgeons  and  anatomists  whether,  in  cases  of  disease* 
of  this  gland,  its  complete  removal  could  be  effected.  Without 
entering  into  the  discussion  of  this  point,  we  may  merely  say 
here,  that  in  this  formidable  operation,  when  decided  upon,  the- 
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same  principles  must  be  observed  as  in  the  ablation  of  other 
tumors.  All  the  skin  involved  should  be  taken  away  ;  the  dis- 
eased tissues  should  be  patiently  and  thoroughly  dissected  out ; 
and,  as  far  as  possible,  the  nerves  traversing  the  region  should 
be  spared.  Hemorrhage  should  be  checked  by  tying  every  ves- 
sel as  it  springs. 

Surgical  Anatomy. — The  parotid  gland,  irregular  in  shape, 
is  situated  just  in  front  of  and  below  the  ears,  behind  the  angle 
of  the  jaw  ;  it  is  limited  above  by  the  zygoma.  Its  duct  runs 
forward  to  the  anterior  edge  of  the  masseter  muscle,  and  there 
dips  inward  to  open  within  the  mouth  opposite  the  second  molar 
tooth  of  the  upper  jaw.  The  gland  is  traversed  by  the  external 
carotid  artery,  which  gives  off  the  facial,  just  before  entering  itr 
and  during  its  passage,  the  posterior  auricular,  transverse  facial,, 
and  internal  maxillary  ;  each  of  these  vessels  has  a  correspond- 
ing vein.  From  behind  forward  the  gland  is  pierced  by  the  por- 
tio  dura  or  facial  nerve. 

The  submaxillary  gland  lies  just  under  the  edge  of  the  lower 
jaw.  It  should  be  noted  that  the  external  jugular  vein  and  the 
branches  immediately  forming  it  are  separated  from  the  external 
carotid  artery  by  the  sterno-cleido  mastoid  muscle  ;  and  that  the 
submaxillary  gland  lies  between  the  facial  artery  audits  vein.  In 
both  instances  the  veins  are  superficial. 

.Salivary  Fistula. — In  this  rare  affection,  an  opening  exists 
through  the  skin  into  the  duct  of  Steno,  and  the  saliva  constantly 
flows  out  over  the  cheek.  Horner's  method  consists  in  inserting 
into  the  mouth  a  wooden  spatula,  which  is  pressed  against  the 
inside  of  the  cheek  with  the  surgeon's  left  hand,  while  with  the 
right,  he  first  slightly  enlarges  the  external  orifice,  and  then 
drives  a  small  punch  directly  through  all  the  tissues  into  the 
mouth,  against  the  spatula.  A  free  passage  into  the  mouth  being 
thus  provided  for  the  saliva,  the  next  step  is  to  close  the  external 
orifice  ;  which  is  done  by  the  accurate  application  of  sutures  and 
adhesive  strips.  Until  the  edges  are  thoroughly  united,  it  will  be 
well  for  the  patient  not  to  lie  with  his  head  on  the  side  operated 
on,  since  the  saliva  would  tend  by  gravity  to  find  its  way 
again  through  the  skin. 

Resection  of  the  upper  maxillary  bone. — This  operation  is 
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usually  rendered  necessary  by  tumors  of  the  antrum  or  of  the 
bone  itself.  Sometimes  the  entire  bone  has  to  be  removed,  but 
often  the  line  of  section  may  be  below  the  floor  of  the  orbit.  The 
instruments  required  are :  one  or  two  strong  bistouries  and  scal- 
pels ;  bone  nippers  and  forceps  ;  instruments  for  arresting  hem- 
orrhage (among  them  cauterizing  irons);  blunt  hooks  and 
dilators  ;  one  or  two  elevators  ;  and  suture  needles. 

No  inflammable  anaesthetic,  such  as  ether,  can  be  used  in  this 
operation  ;  hence  chloroform  is  generally  chosen. 

The  steps  of  this  operation  are :  the  division  of  the  skin  and 
subjacent  tissues  so  as  to  expose  the  bone;  the  section  of  the 
bone ;  its  removal ;  the  closure  of  the  wound.  Bleeding  is  apt 
to  occur  at  any  stage  of  this  procedure,  and  must  be  carefully 
arrested. 

This  is  one  of  those  surgical  procedures  in  which  expedition  is 
highly  desirable  ;  since  the  hemorrhage  will  certainly  be  very  free, 
and  large  quantities  of  blood  are  apt  to  be  swallowed.  During 
the  early  steps,  the  vessels  should  be  quickly  and  carefully  tied  as 
they  spring  ;  the  moment  the  removal  of  the  diseased  parts  is 
accomplished,  the  cautery  should  be  effectively  applied  where  the 
blood  is  seen  welling  up  into  the  chasm. 

There  are  several  ways  of  exposing  the  upper  maxillary  bone 
for  removal.  '  Perhaps  the  simplest  possible  is  shown  in  Fig.  369, 


Fig.  369. 


the  knife  being  entered  at  the  angle 
of  the  mouth,  and  made  to  divide  all 
the  tissues  of  the  cneek  in  a  curved 
line  to  a  point  somewhat  in  front  of 
the  middle  of  the  zygoma.  The  flap 
thus  made  may  be  turned  up  so  as 
to  give  complete  access  to  the  bone. 
One  advantage  of  this  incision  is 
that  the  vessels  are  cut  across  directly, 
and  can  be  easily  tied. 

Another  method,  much  more  com- 
plicated,   is  that    of   Gensoul.      A 
transverse   cut   is   made   on  a  level 
with  the  ala  of  the  nose,  or  about 
the  middle  of  the   bone,  and   is    joined   with   a  vertical   one, 
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extending  from  the  inner  side  of  the  internal  canthus  to  the  angle 
of  the  mouth.  Another  vertical  cut  is  made  from  near  the  outer 
canthus  of  the  eye.  By  turning  aside  the  three  flaps,  one  rect- 
angular and  two  triangular,  thus  marked  out,  the  bone  is  entirely 
exposed.  The  bleeding  met  with  in  this  way  is  somewhat  less 
readily  managed. 

Another  method,  and  a  very  excellent  one,  is  to  carry  an  incision 
from  a  point  at  the  side  of  the  nose  about  opposite  the  inner  can- 
thus,  down  along  the  edge  of  the  ala  to  the  median  line,  and  then 
through  the  thickness  of  the  upper  lip.  If  the  opening  thus  made 
is  too  small,  an  additional  cut  may  be  carried  outward  just  below 
the  lower  margin  of  the  orbit.  The  bleeding  caused  by  this 
incision  is  about  the  same,  and  from  the  same  vessels,  as  in  the 
last  method. 

Having  exposed  the  bone,  the  surgeon's  next  object  is  to  detach 
and  remove  it,  either  wholly  or  in  part.  For  this  purpose,  the 
bone  nippers  and  forceps  will  almost  always  suffice.  If  the  whole 
bone  must  be  taken  away,  the  palate  plate  is  first  divided  (an 
incisor  tooth  being  previously  drawn,  if  necessary),  by  passing 
one  blade  of  a  strong  pair  of  bone-nippers  above,  in  the  nose,  and 
the  other  below,  in  the  mouth.  The  nasal  process  is  next  divided 
in  the  same  way,  and  then  the  malar  ;  the  soft  parts  being  dis- 
sected away  so  as  to  give  the  bone-nippers  a  clear  cut  at  the 
bone.  A  pair  of  cutting  forceps  bent  at  an  angle,  will  often  be 
found  more  convenient  than  any  other ;  they  can  not  only  be  used 
to  more  advantage,  but  the  operator's  hand  is  not  in  the  way  of 
his  seeing  the  exact  point  of  application  of  the  blades. 

Upon  grasping  the  alveolar  portion  of  the  bone  with  a  pair 
of  Ferguson's  "lion-jawed"  forceps,  and  swaying  it  gently  to 
and  fro,  the  whole  mass,  with  any  tumor  that  may  be  attached, 
will  generally  become  loosened,  and  be  easily  brought  away 
by  a  few  touches  with  a  bistoury  to  divide  the  soft  parts. 
The  surgeon  now  explores  the  cavity  with  the  finger  and  eye, 
clears  it  of  any  remaining  disease,  sponges  it  out,  applies  the 
actual  cautery,  and  closes  the  wound  ;  filling  the  cavity  with  a 
mesh  of  lint  ^saturated  with  a  weak  solution  of  Gossypium  lotion, 
to  which  a  ligature  is  tied  and  left  hanging  out,  so  as  to  be  readily 
withdrawn  in  two  or  three  day6. 
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If  it  is  necessary  to  take  away  the  lower  part  of  the  bone 
merely,  leaving  the  orbital  plate,  the  surgeon  either  enters  the 
anterior  wall  of  the  antrum  with  a  small  trephine,  or,  especially 
if  it  be  thinned  by  absorption,  he  may  force  one  blade  of  a  pair 
of  sharp  nippers  through  it,  and  then  with  the  same  instrument 
carry  the  section  around  the  inner,  outer,  and  posterior  walls. 
The  remainder  of  the  operation  is  done  as  in  the  last  case,  and 
the  mode  of  dressing  is  the  same. 

The  wounds  made  in  the  operations  of  Warren  and  Gensoul 
are  closed  by  the  harelip  suture.  Some  authors  advise  in  pre- 
ference the  ordinary  interrupted  suture,  but  there  is  in  fact  not 
much  choice  between  the  two.  There  is  very  little  stress  on  the 
edges,  after  the  removal  of  so  large  an  amount  of  the  subjacent 
bony  structure. 

In  some  cases,  by  making  the  same  division  of  the  soft  parts, 
the  antrum  may  be  entered,  its  anterior  wall  removed,  and  the 
disease  extirpated,  without  sacrificing  the  palate  or  dental 
arch  ;  a  plan  by  which  the  symmetry  of  the  face  might  be  in 
some  degree  preserved,  although  the  strength  of  the  jaw  would 
probably  never  be  restored. 

Very  great  relief  is  often  given  by  these  operations,  even  if  a 
permanent  cure  is  not  effected.  In  1864,  Dr.  Paddock  removed 
the  right  upper  maxillary  bone  of  an  old  lady  who  had  suffered 
untold  agonies  for  many  months,  and  for  nearly  two  years  after- 
ward she  lived  in  great  comfort.  But  the  importance  of  rapidity 
in  operating,  and  especially  in  arresting  hemorrhage,  can  scarcely 
be  too  much  insisted  upon.  Twice  within  three  months  Dr. 
Paddock  saw  death  ensue  from  excessive  bleeding  in  cases  of  this 
kind. 

A  great  part  of  the  upper  maxillary  bone  may  sometimes  be 
removed  without  any  external  incision. 

In  order  to  accomplish  this  object,  the  patient  being  chloro- 
formed, and  his  head  firmly  supported,  an  assistant  draws  the 
upper  lip  and  cheek  away  from  the  bone,  for  which  purpose  one 
or  two  wide  metallic  retractors  will  answer  best.  The  surgeon 
now  dissects  away  the  cheek  from  the  maxilla,  beginning  in  front 
and  working  round  toward  the  side,  until  he  has  exposed  the 
anterior   and   lateral   faces  of  the  bone,  and  divided  all  the  soft 
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tissues  as  far  as  necessary ;  lie  next  separates  as  much  of  the 
bone  as  he  intends  to  remove,  in  the  same  method  as  when 
external  incisions  are  made. 

The  results  of  excision  of  the  upper  jaw  are  quite  as  favorable 
as  could  be  expected,  in  view  of  the  severity  of  the  operation ; 
17  cases,  quoted  by  Heath,  from  the  Medical  Times  and  Gazette, 
gave  14  recoveries  and  but  3  deaths.  The  chief  dangers  of  the 
operation  appear  to  be  from  shock,  from  hemorrhage,  and  (if 
chloroform  be  used)  from  entrance  of  blood  into  the  air- 
passages. 

1.  Shock  is  not  so  much  a  source  of  risk  in  cases  of  excision 
of  the  jaw  merely,  as  in  those  cases  in  which  the  jaw  is  removed 
as  a  preliminary  step  in  the  extirpation  of  retro -maxillary  tumors. 
It  is  diminished  by  the  use  of  chloroform,  which,  as  the  hot 
iron  may  be  required  in  the  latter  stages  of  the  operation,  should 
in  these  cases  be  substituted  for  ether,  on  account  of  the  inflam- 
mable nature  of  the  latter  agent. 

2.  Hemorrhage  is  always  pretty  free  in  these  operations, 
during  the  early  stage,  particularly  if  the  incision  through  the 
cheek  is  adopted,  when  the  facial  artery  is  cut  at  a  point  at  which 
its  calibre  is  considerable;  the  surgeon  may,  if  he  think  proper, 
apply  a  ligature  to  this  vessel  before  proceeding  to  the  other  steps 
of  the  operation,  but,  as  a  rule,  the  pressure  of  an  assistant's 
fingers,  or  the  application  of  a  serre-fine,  will  suffice  to  control 
the  bleeding  until  the  whole  excision  has  been  completed  At  a 
later  stage  of  the  operation,  there  is  again  pretty  free  bleeding 
from  branches  of  the  internal  maxillary,  which  are  necessarily 
cut  or  torn  across  where  the  jaw  is  removed  ;  these  branches  may 
be  secured  by  ligation,  or  may  be  occluded  by  a  few  touches  of 
the  hot  iron,  which  will  often  be  found  a  more  convenient  appli- 
cation, in  this  situation.  In  order,  to  prevent  hemorrhage  during 
the  operation,  Lizars  proposed  and  practiced  ligation  of  the 
carotid  artery,  as  a  preliminary  proceeding ;  this  plan  is,  how- 
ever, abandoned  at  the  present  day,  both  as  unnecessary,  and  as, 
in  itself,  seriously  complicating  the  patient's  condition.  The 
tendency  of  modern  surgical  writers,  indeed,  is  to  speak  very 
lightly  of  the  risk  of  hemorrhage  in  excision  of  the  upper  jaw, 
and  Prof.  Gross,  in  alluding  to  this  subject,  goes  so  far  as  to  say 
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that  "no  skillful  surgeon  now  even  employs  compression  of  the 
carotid  artery  in  these  operations,"  and  that  "there  are  no  struc- 
tures in  the  body  of  the  same  extent,  in  their  natural  and  diseased 
condition,  the  removal  of  which  is  attended  with  so  little  hemor- 
rhage." i '  With  due  diffidence,"  says  Ashurst,  "I  must  express  my 
dissent  from  this  opinion.  I  believe  that  profuse  bleeding  is  a 
more  frequent  cause,  if  not  of  death,  at  least  of  danger,  in  excision 
of  the  upper  jaw,  than  is  commonly  acknowledged,  and  should 
consider  compression  of  one  or  even  both  carotids,  during  the 
operation,  a  highly  proper  and  judicious  precaution."  Another 
plan,  which  is  suggested  by  Ferg-usson,  might  also  be  adopted 
with  advantage  ;  this  is  to  notch,  if  not  fairly  divide,  the  ascend- 
ing process  of  the  superior  maxilla,  with  the  alveolus  and  hard 
palate,  before  dissecting  up  the  cheek  or  even  cutting  into  the 
cheek  at  all — the  most  tedious  part  of  the  operation  being  thus 
accomplished,  before  any  incision  is  made  into  the  most  vascular 
parts.  Ligation  of  the  carotid  may  occasionally  be  rendered 
necessary  by  the  occurrence  of  secondary  hemorrhage, 

3.  The  risk  of  suffocation  from  blood Jloiving  into  the 
air-passages,  during  the  operation,  is  of  course  greater  when 
the  patient  is  in  a  state  of  anaesthesia,  than  it  would  be  if  chloro- 
form were  not  employed  ;  and  in  Mr.  Hewett's  well-known  case,* 
the  fatal  result  was  attributed  to  this  cause.  To  prevent  such 
an  occurrence,  anaesthesia  should  not  be  pushed  further  than 
absolutely  necessary,  and  assistants  should  constantly  mop  out 
the  mouth  with  sponges  attached  to  sticks  of  a  suitable  length. 
Nussbaum,  a  German  surgeon,  believing  that  this  is  the  principal 
source  of  risk  in  jaw  operations,  advises  the  preliminary  perform- 
ance of  a  temporary  tracheotomy,  the  glottis  to  be  closed  with  a 
piece  of  oiled  lint,  and  chloroform  to  be  administered  through  a 
tracheal  tube  ;  such  a  plan  would,  however,  I  should  fear,  rather 
increase  than  lessen  the  risks  of  the  operation. 

Excision  of  the  greater  part  of  both  Upper  Jaios  was  per- 
formed by  Rogers,  of  New  York,  in  1824,  B,ndco?nplete  extirpa- 
tion has  since  been  practiced  by  Heyfelder,  Maisonneuve,  and 
others  ;    the   whole   number  of  operations  on  record,  is  about  a 

*  Med.-Chir.  Trans.,  vol.  xxxiv,  p.  43. 
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dozen.  The  incisions  for  this  operation,  which  is  one  of  the 
gravest  character,  consist  of  a  median  division  of  the  upper  lip, 
with  separation  of  both  nostrils — a  duplication,  in  fact,  of  the 
operation  recommended  for  excision  of  either  jaw  separately. 

In  all  operations  upon  the  upper  jaw,  the  skin  covering  the  tumor 
should  be  scrupulously  preserved,  no  matter  how  thin  and  dis- 
tended it  may  appear.  To  complete  the  subject  of  excision  of 
the  upper  jaw,  the  following  statistics  of  the  operation  are 
quoted  from  Heyf elder. 


Nature  of  operation. 

Whole  No. 
of  cases. 

Cured. 

Relapsed 
or  died. 

Result 
unknown. 

Complete  excision  of  ©ne  jaw.. . 

Partial 

Complete  excision  of  both  jaws. 

Partial           "           " 

141 

153 

11 

8 

51 

48 
5 
7 

33 

35 

6 

1 

57 
70 

Tumors  of  the  Lower  Jaw. — Cystic,  Fibrous,  Fibro- 
cellular,  Cartilaginous,  Bony,  Myeloid,  and  Encephaloid 
growths  are  met  with  in  this  situation,  commonly  originating  in 
the  cancellous  structure  in  the  center  of  the  bone,  and  projecting 
both  into  the  mouth,  and  downward  into  the  side  of  the  neck,  in 
the  form  of  rounded  or  irregularly  lobed  masses.  The  remarks 
which  were  made  as  to  the  importance  of  a  correct  diagnosis, 
in  cases  of  tumor  of  the  upper  jaw,  are  equally  applicable  with 
regard  to  those  of  the  inferior  maxilla — simple  cystic  growths 
being  usually  readily  curable  by  laying  open  the  cyst  and  stuffing 
its  cavity  with  lint — non-malignant,  solid  tumors  requiring  excis- 
ion with  saw  and  cutting  pliers — and  cancers  of  this  part,  on  the 
other  hand,  often  not  admitting  of  any  operative  interference 
whatever. 

Excision  of  the  Lower  Jaw. — It  is  occasionally  possible,  as 
recently  advised  by  Heath,  and  as  long  ago  done  by  the  late  J. 
Rhea  Barton,  of  this  city,  to  remove  non-malignant  solid  tumors 
of  the  lower  jaw,  without  sacrificing  the  whole  thickness  of  the 
bone;  and  it  is  certainly  desirable,  under  such  circumstances,  to 
preserve  the  base  of  the  jaw,  for  the  reasons  already  given  in 
speaking  of  necrosis  of  this  part.  If,  however,  the  whole  thick- 
ness of  the  bone  on  one  side  be  involved,  excision  may  be  per- 
formed by  making  a  single  incision  along  the  base  of  the  jaw, 
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prolonging  the  cut,  if  necessary,  in  a  line  corresponding  to  the 
position  of  the  ascending  ramus,  and  curving  the  anterior  extrem- 
ity of  the  wound  upward,  toward  but  not  through  the  prolabium. 
If  the  portion  of  bone  to  be  removed  extend  beyond  the  median 
line,  a  ligature  should  be  passed  through  the  tip  of  the  tongue,  to 
prevent  its  retraction  when  the  muscles  of  the  floor  of  the  mouth 
are  divided.  In  this  first  incision  the  facial  artery  will  be  cut, 
and  should  be  immediately  secured  with  ligatures.  The  flap, 
formed  as  above  directed,  should  be  carefully  dissected  up,  and 
the  inner  side  of  the  jaw  cautiously  cleared  by  separating  the 
soft  tissues  of  the  mouth — a  tooth  having  been  previously 
extracted  on  either  side  of  the  tumor ;  the  saw  is  to  be  applied 
so  as  to  cut  a  deep  notch  through  the  alveolus,  the  bone  section 
being  subsequently  completed  either  with  the  saw  or  cutting 
pliers.  The  part  to  be  removed  is  then  seized  with  the  lion- 
jawed  forceps,  and  wrenched  out,  any  remaining  attachments 
being  severed  with  a  few  strokes  of  the  knife. 

If  the  morbid  growth  involve  the  angle  of  the  jaw  and  part  of 
the  ascending  ramus,  it  will  be  necessary  to  disarticulate  the 
bone  upon  that  side  ;  in  this  case,  the  incision  should  be  pro- 
longed to  the  back  of  the  articulation,  when  the  bone,  having 
been  divided  in  front  of  the  tumor,  is  to  be  cleared  by  careful 
dissection,  the  surgeon  then  depressing  the  body  of  the  jaw,  so 
as  to  render  tense  and  facilitate  the  division  of  the  attachment  of 
the  temporal  muscle  to  the  coronoid  process  ;  the  jaw  being  twisted 
somewhat  outward,  the  joint  may  now  be  opened  from  the  front, 
and  disarticulation  completed.  The  edge  of  the  knife  should, 
throughout,  be  kept  close  to  the  bone,  lest  the  internal  maxillary 
or  even  the  external  carotid  artery  should  be  accidentally  wounded. 
Hemorrhage  being  checked  by  ligatures,  or,  if  from  the  dental 
artery  in  the  cut  surface  of  bone,  by  the  application  of  MonsePs 
salt  or  the  actual  cautery,  the  external  incision  may  be  closed  by 
means  of  the  interrupted  or  twisted  suture.  Until  union  is  com- 
pleted, the  patient's  diet  should  be  limited  to  liquid  food,  which 
may  be  given  through  a  tube. 

Metallic  caps,  to  fit  the  teeth  of  the  remaining  portions  of  the 
jaw,  and  connected  with  a  spring  to  a  similar  contrivance  applied 
to  the  teeth  of  the  upper  jaw,  are  sometimes   employed  to  pre- 
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vent  distortion  from  the  action  of  the  muscles.  Such  an  appara- 
tus is,  however,  according  to  Heath,  quite  unnecessary,  as  the 
bone  quickly  resumes,  unaided,  its  normal  position. 

If  the  tumor  be  very  large,  involving  both  sides  of  the  jaw,  a 
U-shaped  incision  dividing  both  facial  arteries  may  be  employed, 
as  recommended  by  Pergusson  ;  or,  as  advised  by  Heath,  the 
lower  lip  may  be  divided  in  the  median  line,  and  the  flaps  dis- 
sected back  on  either  side. 

Excision  of  a  part  of  the  lower  jaw  for  tumor,  which  was  first 
performed  by  Deaderick,  of  Tennessee,  in  1810  (though  his  case 
was  not  published  until  thirteen  years  later),  has  been  practiced 
a  great  many  times  ;  and,  except  in  cases  of  malignant  disease, 
with  very  good  results.  The  proportion  of  failures  under  the 
latter  circumstances  (twenty- one  out  of  thirty-nine  cases,  accord- 
ing to  Heyfelder),  authorizes  the  question  whether  in  a  case  of 
cancer  of  this  part  admitting  of  any  operation,  complete  extir- 
pation would  not  be  better  than  any  less  sweeping  measure. 

Removal  of  nearly  two-thirds  of  the  Lower  Jaw,  for 
Osteo- Sarcoma,  by  the  Author. — The  subject  of  this  opera- 
tion, Miss  T ,  aged  nineteen  years,  from  the  southern  portion 

of  this  State,  was  admitted  into  the  Good  Samaritan  Hospital 
the  latter  part  of  March  of  the  present  year,  with  a  tumor  of  the 
lower  jaw,  as  represented  by  Fig.  3T0. 

The  disease  commenced  about  six  years  ago  with  slight  pain 
in  the  lower  jaw,  which  was  supposed  to  proceed  from  a  decayed 
tooth. 

After  a  while  a  small  circumscribed  tumor,  about  the  size  of  a 
hazel  nut,  and  just  below  the  second  molar  on  the  right  side, 
became  cognizable  to  the  touch. 

The  teeth  on  either  side  of  the  tumor  were  sound,  as  were  all 
the  remaining  teeth  in  the  low  jaw.  This  swelling  continued 
about  the  same  size  for  one  year,  attended  with  little  or  no  pain, 
after  which  it  slowly  increased  in  bulk,  until  within  the  last  year, 
during  which  time  its  growth  has  been  very  rapid,  spreading 
along  its  anterior  surface  and  involving  the  whole  of  the  right 
side  of  the  jaw.  About  five  months  ago  it  extended  beyond  the 
symphisis  menti,  and  encroaching  upon  the  left  side  as  far  as  the 
first:  molar,  when  its  growth  became  more  rapid  outwardly, 
involving  the  soft  structures. 
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She  was  seen  by  two  or  three  medical  men  residing  near  her 
native  place ;  but  with  the  exception  of  external  applications, 
nothing  was  done  toward  a  permanent  cure. 

At  the  time  the  patient  placed  herself  under  my  charge,  the 
tumor  had  encroached  so  much  upon  the  buccal  cavity  as  to  seri- 
ously interfere  with  deglutition ;  articulation  and  mastication 
were  also  performed  with  great  difficulty. 

On  admission  into  hospital,  she  had  emaciated  to  a  con- 
siderable degree,  and  her  strength  was  rapidly  failing.  Her 
mouth  and  lower  part  of  the  face  being  occupied  by  a  large 
tumor,  extending  from  the  malar  bone,  to  within  two  or  three 
inches  of  the  base  of  the  neck.  Upon  opening  the  mouth,  an 
apparently  cartilaginous  mass  was  seen,  almost  completely  filling 
up  the  cavity  and  pushing  the  tongue  over  to  the  opposite  side, 
so  that  in  protruding  it,  its  edges  were  parallel  with  the  mesial 
line  of  the  body. 

In  the  center  of  the  mass,  two  teeth  could  be  plainly  seen  lying 
over  upon  the  left  side  of  the  buccal  cavity.  The  accompanying 
illustration,  taken  from  a  photograph,  gives  the  appearance  of 
the  patient  with  her  mouth  closed.     See  Fig.  370. 

Fig.  370. 


The  right  body  of  the  lower  jaw  could  not  be  defined,  though 
the  superior  portion   of  the  angle  could  be  felt,  the  articula- 
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tion  not  being  involved.  The  tumor,  though  overlying  the 
upper  part  of  the  neck,  did  not  involve  its  tissues,  and  the  sub- 
maxillary and  mental  glands  did  not  participate  in  the  disease. 
On  the  left  side,  the  angle  and  ramus  of  the  jaw  were  clearly 
defined ;  the  disease  stopping  short  of  the  first  molar  tooth  of 
the  left  side. 

The  patient  being  seated  in  an  operating  chair,  chloric  ether 
was  administered  which  was  continued  cautiously  until  complete 
►anaesthesia  was  produced.  Standing  in  front  and  upon  the  right 
side,  I  made  an  incision  corresponding  with  the  dotted  line  in 
the  figure  ;  beginning  at  the  superior  part  of  the  mass  (A)  and  ter- 
minating by  a  circular  sweep  of  the  knife  at  the  angle  of  the  lips 
on  the  left  side  (B).  The  flaps  were  dissected  as  quickly  as 
possible ;  the  upper  one  turned  over  the  face  and  the  lower  lying 
upon  the  neck.  The  vessels  of  the  flap  were  tied  after  the  opera- 
tion and  a  gentle  and  continued  pressure  upon  the  carotids  of  either 
side  was  kept  up.  Having  thus  exposed  the  tumor  throughout 
its  whole  breadth,  I  next  proceeded  to  divide  the  bone,  which  was 
done  by  a  chain  saw,  at  a  point  on  the  left  side  corresponding 
with  the  first  bicuspid  tooth.  At  this  juncture,  as  had  been  pre- 
arranged, the  tip  of  the  tongue  was  transfixed  with  a  stout  needle 
and  ligature,  and  held  during  the  operation.  Then  grasping 
the  tumor  at  the  point  sawed  through,  I  began  to  dissect  away 
the  mass  and  divide  the  muscles  and  attachments  close  to  the 
tumor  ;  the  vessels  having  been  promptly  secured.  Then  carry- 
ing the  tumor  to  the  right  and  outward  and  dissecting  away  all 
its  attachments,  to  near  the  coronoid  process,  which  was  found 
perfectly  healthy,  I  divided  the  ramus  of  the  jaw  just  below  the 
sigmoid  notch  with  the  chain  saw,  and  completed  the  removal  of 
the  mass,  by  a  little  dissection  round  its  posterior  margin. 

With  a  strong  bone  forceps  I  cut  away  all  portions  of  the  left 
jaw  that  were  involved  in  the  disease,  and  a  clean  healthy  surf  ace 
remained. 

The  gap  left  was  of  huge  size ;  the  fauces,  tongue  and  front 
of  the  larynx  being  fully  exposed,  and  the  flap  pendulous  and 
superabundant.  The  incision  was  then  brought  together  with 
four  interrupted  sutures,  plaeed  some  distance  apart  to  favor  the 
escape  of  the  discharges  during  the  healing  of  the  wound.  Ad- 
38 — vol.  n. 
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hesive  straps  were  then  applied  between  the  sutures  ;  the  ligature 
holding  the  tongue  being  secured  so  as  to  bring  its  apex  close 
to  the  lip. 

Lint  saturated  with  Staphysagria  lotion  was  placed  in  the  large 
cavity  and  also  applied  to  the  external  wound,  and  a  bandage 
employed  to  maintain  the  shape  of  the  face  and  prevent  oozing. 
The  patient  was  then  placed  in  bed  and  a  few  doses  of  Arnica 
given  to  counteract  the  shock  of  the  operation,  and  to  bring 
about  reaction. 

The  quantity  of  blood  lost  did  not  exceed  six  ounces,  though 
the  tumor  weighed  nearly  two  pounds.  Reaction  followed  in  a 
few  hours  and  the  patient  passed  a  comfortable  night. 

On  the  following  day,  injections  of  beef  tea  were  thrown  up 
the  rectum,  and  the  patient  was  otherwise  sustained  by  nourish- 
ing drinks  of  animal  broths  and  milk. 

May  3d. — A  little  fever  was  observed  which  readily  yielded  to 
a  few  doses  of  Aconite.  The  old  dressings  were  removed  and 
fresh  ones  applied. 

May  4th. — Union  having  taken  place  throughout  nearly  the 
whole  extent  of  the  wound,  the  sutures  were  removed  and  fresh 
lint,  saturated  as  before,  with  adhesive  straps  freshly  applied  as 
before,  and  the  mouth  well  washed  out  wish  a  lotion  of  Staphy- 
sagria. 

May  5th. — The  ligature  holding  the  tongue  was  removed  ;  the 
patient  swallowing  without  much  difficulty.  The  quantity  of 
nourishment  was  increased. 

May  6th. — Suppuration  began,  for  which  Calendula  was 
given. 

May  7th. — Continued  treatment  as  before. 

May  8th. — The  wound  was  entirely  healed,  appetite  good ;  the 
patient  was  able  to  swallow  solid  nourishment,  and  all  evidences 
of  trouble  had  passed  away. 

The  patient  continued  to  improve,  the  dressings  having  been 
freshly  applied  every  day  until  the  16th  of  May,  when  my  services 
in  this  case  were  no  longer  required.  About  the  first  of  June, 
the  patient  left  hospital,  perfectly  cured. 

The  success  of  this  operation,  I  believe  to  be  largely  due  to 
the  after-treatment,  and  in  this  connection  I  cannot  but  testify 
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my  approbation  of  the  brilliant  success  following  the  use  of 
Staphysagria  and  Calendula  lotions,  and  the  internal  use  of 
Arnica  and  Aconite  to  overcome  the  shock  and  fever  attending 
operations  of  this  magnitude,  as  well  as  to  moderate  reaction. 

Anchylosis  or  Closure  oj  the  Jaws  may  follow  sloughing 
resulting  from  the  abuse  of  mercury  or  from  cancrum  oris,  or 
occurring  in  the  course  of  low  fevers ;  it  may  also  be  caused  by 
rheumatoid  arthritis,  by  the  contraction  of  the  cicatrix  of  a  burn, 
or  by  a  wound  of  the  temp  or  o -maxillary  articulation.  If  the 
anchylosis  be  confined  to  one  side,  it  may  be  remedied  by  a 
resort  to  Rizzoli's  or  Esmarch's  operation,  the  latter  procedure 
being  probably  the  better  of  the  two.  Rizzoli's  operation  con- 
sists in  simply  dividing  the  jaw  with  a  narrow  saw  in  front  of 
the  cicatrix,  so  that  mastication  may  be  accomplished  by  means 
of  the  natural  articulation  on  one  side,  and  the  artificial  false 
joint  on  the  other.  Esmarch  meets  the  same  indication  by 
excising  a  wedge-shaped  portion  of  bone,  three-quarters  of  an 
inch  wide  at  its  upper  part,  and  an  inch  below.  Dr.  Buck,  of 
New  York,  has  recently  performed  Esmarch's  operation  (in  a 
case  of  cicatricial  contraction  resulting  from  cancrum  oris),  but 
though  an  inch  and  a  half  of  bone  was  removed,  the  parts  became 
reapproximated,  and  the  operation  seems  to  have  been  only 
partially  successful :  a  better  plan  is,  according  to  Durham,  to 
separate  the  jaw  with  a  screw-lever,  and  then  endeavor  to  restore 
the  functions  of  the  part  by  practicing  passive  motion.  The 
section  of  the  bone  should  always  be  made  in  front  of  the 
cicatrix.  If  both  sides  of  the  jaw  are  anchylosed,  provided  that 
the  whole  thickness  of  the  cheek  is  not  involved,  an  attempt  may 
be  made  to  restore  the  mobility  of  the  part  by  dividing  the 
cicatricial  bands  from  within,  and  gradually  separating  the  jaws 
by  means  of  a  screw  dilator,  or,  which  Heath  prefers,  by  the  use 
of  metal  shields  adapted  to  the  teeth,  and  forced  apart  with 
wedges.  This  mode  of  treatment,  though  both  tedious  and  pain- 
ful, can,  according  to  Heath,  be  made,  with  care  and  attention, 
to  yield  very  good  results. 
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SECTION  IX. 

OPERATIONS     ON  THE    NECK. 

The  operations  usually  done  on  the  neck,  concern  its  lateral 
and  anterior  aspects  ;  those  on  other  portions  of  it,  such  as  thfr 
removal  of  tumors,  are  rare,  and  no  rules  can  be  laid  down  for 
them.  The  surgeon  has  to  adapt  his  knowledge  of  normal 
anatomy  to  the  exigencies  of  each  case.  Before  discussing  these 
I  shall,  however,  first  advert  to  the  important  subject  of  asphyxia. 

Apnea,  or  as  it  is  more  commonly  called,  Asphyxia,  may 
arise  from  various  causes,  such  as  drowning,  inhalation  of  chloro- 
form or  of  poisonous  gases,  spasm  or  oedema  of  the  larynx,  or 
the  presence  of  false  membrane,  of  a  morbid  growth,  or  of  a 
foreign  body  in  any  portion  of  the  air-passages.  The  surgical 
operations  employed  in  the  treatment  of  apnea,  are,  artificial 
respiration  and  the  various  procedures  which  are  included  under 
the  general  term  of  bronchotomy .  Bronchotomy  is  applicable 
to  cases  in  which  the  air-passages  themselves  are  in  any  way 
obstructed ;  Artificial  Respiration  to  cases  in  which  the  air- 
passages  are  free,  or  in  which  apnea  continues  after  the"  perform- 
ance of  bronchotomy. 

Artificial  Respiration. — This  may  be  effected  in  several  ways : 

1.  Mouth  to  Mouth  Inflation,  though  objectionable  as  fur- 
nishing air  which  has  already  been  expired,  is  occasionally  the 
only  method  which  can  be  employed  in  an  emergency,  and  may 
be  resorted  to,  in  any  case,  while  more  efficient  means  are  being 
procured. 

2.  Inflation  with  Bellows,  provided  with  a  suitable  mouth 
or  nose  piece,  may  be  efficiently  used,  provided  that  care  is  taken 
to  secure  expiration  by  manual  compression,  and  that  the  instru- 
ment is  worked  gently,  and  not  more  than  ten  or  twelve  times  in 
the  minute. 

3.  Inflation  with  Oxygen  Gas  might  be  tried  in  extreme 
cases,  or  when  other  means  had  failed  ;  the  gas  might  conveniently 
be  administered  from  a  bladder,  fitted  with  a  mouth-piece. 

4.  Artificial  respiration  may  readily  be  practiced  by  altern- 
ately Compressing  the  Chest  and  Abdomen  with  the  hands,  to 
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imitate  expiration,  and  then  allowing  the  natural  resiliency  of  the 
thoracic  walls  to  produce  expansion,  and  thus  imitate  inspiration. 
This  method  is  very  easily  applied,  and  is  particularly  suitable  in 
•cases  of  apparent  death  from  chloroform. 

5.  Silvester's  Method,  which  is  that  adopted  by  the  Royal 
Humane  Society,  of  England,  consists  in  placing  the  patient  in  a 
supine  position,  with  the  head  and  shoulders  slightly  elevated, 
then  grasping  the  arms  above  the  elbows,  drawing  them  gently 
but  steadily  upward  until  they  meet  above  the  head,  keeping  them 
thus  for  two  seconds,  and,  finally,  bringing  them  downward,  and 
pressing  them  for  two  seconds  more  against  the  sides  of  the  chest. 
This  manipulation  is  to  be  repeated,  fifteen  times  in  the  min- 
ute, until  natural  respiration  is  established,  or  until  a  sufficient 
time  has  elapsed  to  show  that  further  efforts  are  useless. 

6.  Marshall  HalVs  "Ready  Method" — This  mode  of  treat- 
ment, under  the  name  of  "Prone  and  Postural  Re8piration,,5  is 
thus  described  by  its  distinguished  author : 

"Treat  the  patient  instantly,  on  the  spot,  in  the  open  air,  expos- 
ing the  face  and  chest  to  the  breeze  (except  in  severe  weather.) 
"  1.  To  Clear  the  Throat. — Place  the  patient  gently  on  the 
face,  with  one  wrist  under  the  forehead.  (All  fluids,  and  the 
tongue  itself,  then  fall  forward,  leaving  the  entrance  into  the 
wind-pipe/ree.)  If  there  be  breathing,  wait  and  watch  ;  if  not, 
or  if  it  fail — 

2.  To  Excite  Respiration. — Turn  the  patient  well  and 
instantly  on  his  side,  and  excite  the  nostrils  with  snuff,  the  throat 
with  a  feather,  etc.,  and  dash  cold  water  on  the  face  previously 
rubbed  warm.  If  there  be  no  success,  lose  not  a  moment,  but 
instantly — 

8.  To  Imitate  Respiration. — Replace  the  patient  on  his 
face,  raising  and  supporting  the  chest  and  abdomen  well  on  a 
folded  coat  or  other  article  of  dress. 

Turn  the  body  very  gently  on  the  side  and  a  little  beyond,  and 
then  briskly  on  the  face,  alternately  ;  repeating  these  measures 
deliberately,  efficiently,  and  perseveringly  fifteen  times  in  the  min- 
ute, occasionally  varying  the  side.  (When  the  patient  reposes  on 
the  chest,  this  cavity  is  compressed  by  the  weight  of  the  body,  and 
expiration  takes  place ;  when  he  is  turned  on  the  side,  this  pres- 
sure is  removed,  and  inspiration  occurs. ) 
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When  the  prone  position  ia  resumed,  make  equable  but  efficient 
pressure ,  with  brisk  movement,  along  the  back  of  the  chest, 
removing  it  immediately  before  rotation  on  the  side.  (The  first 
measure  augments  the  expiration,  the  second  commences  inspira- 
tion. )     The  result  is  respiration  ;  and,  if  not  too  late,  life  ! 

4.  To  Induce  Circulation  and  Warmth, — Rub  the  limbs 
upward^  with  firm  grasping  pressure  and  with  energy,  using 
handkerchiefs,  etc.  (  By  this  measure  the  blood  is  propelled  along 
the  veins  toward  the  heart. ) 

Let  the  limbs  be  thus  dried  and  warmed,  and  then  clothed,  the 
bystanders  supplying  coats,  etc. 

Avoid  the  continuous  warm  bath,  and  the  position  on  or  inclined 
to  the  back. 

Whatever  mode  of  treatment  be  adopted,  should  be  persever- 
ingly  continued  for  three  or  four  hours,  unless  sooner  successful ; 
if  secondary  apnea  come  on  after  apparent  recovery,  artificial 
respiration  should  be  again  resorted  to,  together  with  the  applica- 
tion of  electricity  to  the  base  of  the  brain  and  upper  part  of  the 
spinal  cord. 

Bronchotomy. — Under  this  name  are  embraced  the  opera- 
tions of  Laryngotomy  and  Tracheotomy,  together  with  their 
modifications,  Thyrotomy,  Crico-lhyrotomy,  and  Laryngo- 
tracheotomy,  the  names  of  which  sufficiently  express  their  nature, 

Laryngotomy, — In  this  operation  the  windpipe  is  opened 
through  the  crico-thyroid  membrane.  The  larynx  being  steadied 
between  the  thumb  and  fingers  of  the  left  hand,  the  surgeon  makes 
a  vertical  incision  about  an  inch  long,  in  the  median  line,  over  the 
lower  half  of  the  thyroid  cartilage,  the  crico-thyroid  space,  and 
the  cricoid  cartilage.  The  stemo-hyoid  muscles  being  now  sep- 
arated, and  the  intervening  fascia  and  connective  tissue  divided, 
to  the  full  extent  of  the  cutaneous  wound,  the  knife  is  at  once 
thrust,  with  its  edge  upward,  through  the  crico-thyroid  membrane 
and  its  mucous  lining,  into  the  larynx.  The  opening  is  then 
enlarged  transversely  as  much  as  may  be  required,  and  the  tube 
introduced.  The  only  vessel  likely  to  be  cut  is  the  crico-thyroid 
artery,  which  should,  as  a  rule,  be  secured  before  opening  the 
larynx.  This  operation,  which  is  by  no  means  difficult,  may  be 
performed  either  with,  or  without  the  aid  of  anaesthesia,    the 
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patient  being  in  a  recumbent  position,  with  the  head  thrown 
backward,  and  the  neck  rendered  prominent  as  is  seen  in 
Fig.  371. 

Tracheotomy. — In  this  operation  two  or  more  of  the  tracheal 
rings  are  divided,  or  an  elliptical  portion  of  their  anterior  face 
cut  away.  The  instruments  required  are:  a  scalpel,  forceps 
(artery,  dissecting  and  bull-dog),  double-hook  scissors,  two  ten- 
acula,  two  blunt  hooks,  ligatures,  sponges,  long  curved  forceps 
for  extracting  foreign  bodies,  and  a  double  tracheal  tube.     The 

Fig.  371. 


Operation  of  traoheotomy. 

patient  being  in  the  position  already  described,  and  preferably 
under  the  influence  of  an  anaesthetic,  the  surgeon  makes  a  verti- 
cal incision,  from  the  bottom  of  the  cricoid  cartilage  downward, 
for  an  inch  and  a  half  or  more,  according  to  the  length  of  the 
neck.  The  subcutaneous  fat  and  areolar  tissue  are  similarly 
divided,  care  being  taken  to  avoid  any  superficial  veins ;  the  sterno- 
hyoid and  sterno-thyroid  muscles  being  then  cautiously  separated 
with  the  handle  of  the  knife,  or  with  the  director,  the  trachea, 
crossed  by  the  isthmus  of  the  thyroid  gland,  is  exposed.  The 
trachea  may  be  opened  above,  through,  or  below  the  thyroid 
isthmus,  the  first  being,  in  the  case  of  children  especially,  the 
point  to  be  preferred;  if  it  be  necessary  to  cut  through  the 
isthmus,  a  ligature  must  be  first  applied  on  either  side  of  the 
point  of  division.     Hemorrhage  having  been  arrested,  the  surgeon 
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draws  forward  the  trachea  with  a  single  or  double  tenaculum,  and 
thrusting  in  his  knife,  edge  upward,  divides  the  necessary  num- 
ber of  rings.  The  tube  is  then  at  once  introduced,  and  when  the 
respiration  has  become  tranquil,  the  surgeon  may  temporarily 
remove  it,  and  proceed  to  cut  away  an  elliptical  portion  of  the 
front  wall  of  the  trachea ;  this  step,  though  condemned  by  high 
authority,  is  not  in  itself  objectionable,  and  is  in  many  cases  of 
positive  advantage. 

The  above  description  presupposes  that  the  surgeon  has  time  to 
make  a  careful  dissection  of  the  superincumbent  parts,  before 
opening  the  windpipe — and,  in  the  immense  majority  of  instan- 
ces, enough  time  is  afforded  for  this  purpose.  Cases,  however, 
are  occasionally  met  with,  in  which  it  is  very  important  to  hasten 
the  steps  of  the  operation;  and,  in  such  emergency,  I  recom- 
mend a  plan  described  by  Mr.  Durham,  and  which  he  assures  us 
he  has  advantageously  employed  in  nineteen  instances.  In  this 
method  the  operator  (standing  on  the  patient's  right  side)  places 
the  forefinger  of  the  left  hand  on  the  left  side  of  the  trachea,  and 
the  thumb  on  the  right,  pressing  steadily  backward  until  he  feels 
the  pulsation  of  both  carotid  arteries.  By  slightly  approximating 
the  finger  and  thumb,  he  feels  that  the  trachea  is  firmly  and 
securely  held  between  them,  and  knows  that  the  safety  of  the 
great  vessels  is  insured,  while  the  tissues  over  the  windpipe  are 
rendered  tense.  The  finger  and  thumb  thus  placed  are  not  to  be 
moved  until  the  trachea  is  reached.  By  a  succession  of  careful 
incisions  the  surgeon  now  cuts  boldly  down  on  the  windpipe,  the 
finger  and  thumb  on  either  side  helping  him  to  judge  of  the  posi- 
tion of  the  median  line  (from  which  the  knife  must  not  deviate), 
and,  by  their  pressure,  causing  the  wound  to  gape,  and  the  trachea 
to  advance.  The  forefinger  of  the  right  hand  is  passed  from 
time  to  time  into  the  wound,  to  make  sure  that  no  important 
vessel  is  in  the  way,  and  when  the  trachea  is  reached  the  knife  is 
introduced  (guarded  by  the  right  forefinger),  or  the  windpipe 
may  be  seized  with  a  tenaculum  and  opened  as  in  the  ordinary 
operation.  < 

The  chief  danger  from  tracheotomy  is  from  hemorrhage ; 
instances  are  on  record  in  which  the  carotid,  or  even  the  innomi- 
nate artery  has  been  wounded,  while  fatal  bleeding  has  not  unfre- 
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quently  occurred  from  the  'division  of  large  veins.  Arterial 
hemorrhage  should,  of  course,  be  checked  before  opening  the 
trachea,  and  bleeding  veins  should  also  be  secured,  provided 
death  from  suffocation  is  not  likely  to  occur  while  this  is  being 
done.  It  must  be  remembered,  however,  that  the  venous  conges- 
tion is  due,  in  great  measure,  to  the  obstruction  of  the  patient's 
breathing,  and  will  be  lessened  as  soon  as  free  respiration  is 
established  ;  hence  the  surgeon  should  not  fear,  if  necessary,  to 
open  the  windpipe  even  while  venous  bleeding  continues,  intro- 
ducing the  canula,  as  has  been  forcibly  said,  "even  through  a 
very  pool  of  blood." 

Laryngo-tracheotomy  is,  as  its  name  implies,  a  combination 
of  laryngotomy,  with  tracheotomy  above  the  thyroid  axis.  Its 
mode  of  performance  requires  no  special  description. 

After-treatment  of  Cases  of  Bronchotomy. — In  almost  all 
oases,  except  those  of  foreign  body  in  the  air  passages,  it  is 
necessary  to  introduce  a  tracheal  xanula  or  tube,  which  must  be 
worn  until  the  power  of  breathing  through  the  larynx  is  restored. 
The  tube  should  be  made  of  silver,  with  a  curve  of  rather  less  than 
a  quarter  of  a  circle,  double,  so  that  the  inner  canula  may  be 
removed  and  cleansed,  while  the  outer  retains  its  position,  the  two 
being  secured  by  means  of  a  button  attached  to  the  neck-plate  of 
the  outer  one.  Fig.  372.  The  neck-plate  itself  should  be  so 
arranged  as  to  allow  the  canula  to  move  pig  372. 

freely  with  the  motions  of  the  trachea, 
and  the  inner  tube  should  project  beyond 
the  outer  one  for  about  a  quarter  of  an 
inch  at  either  extremity.  The  length  of 
the  canula  should  be  from  two  to  three 
inches,  and  its  calibre  from  one-fourth 
to  three-eighths  of  an  inch,  according 
to  the  age  of  the  patient.  For  use  after 
laryngotomy  the  canula  may  be  a  little 
flattened,  the  transverse  being  some- 
what greater  than  the  antero-posterior  Tracheal  tube, 
diameter  of  its  section. 

The  canula  above  described,  which  embraces  the  improvements 
of  both  Obre  and  Roger,  is,  I  think,  preferable  to  either  the  ordi- 
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nary  double  tube,  or  the  bivalve  canula  of  Fuller.  Mr.  Durham 
has  suggested  a  still  further  modification,  by  which  the  length  of 
the  tube  can  be  regulated  by  means  of  a  screw,  to  meet  the 
emergencies  of  any  particular  case.  To  facilitate  the  introduction 
of  the  tube,  the  edges  of  the  wound  may  beheld  apart  with  two  or 
three- bladed  dilating  forceps,  or,  which  is  probably  better,  a  blunt- 
pointed  pilot  trocar,  as  suggested  by  Dr.  Gairdner,  maybe  thrust 
in  with  the  canula,  to  be  withdrawn,  of  course,  as  soon  as  the 
latter  is  in  place. 

The  canula  being  introduced,  is  held  in  position  by  tapes, 
attached  to  the  neck-plate,  and  fastened  around  the  neck.  Dur- 
ing the  whole  course  of  after-treatment,  the  atmosphere  of  the 
room  should  be  kept  moist,  and  rather  warm  ;  the  inner  tube 
should  be  frequently  removed  and  cleansed,  and  if  the  operation 
have  been  done  for  pseudo-membranous  croup  or  diphtheria,  lime- 
water  or  dilute  carbolic  acid  should,  from  time  to  time,  be  vapor- 
ized through  the  tube  with  an  atomizer.  As  soon  as  the  canula  can 
be  safely  dispensed  with,  it  may  be  removed,  but  this  should  not  be 
done  until,  by  keeping  it  plugged  for  several  hours  at  a  time,  it  has 
been  proved  that  the  function  of  the  larynx  has  been  restored. 

If  it  be  necessary  to  perform  bronchotomy  in  an  emergency, 
and  when  a  tracheal  canula  cannot  be  obtained,  the  surgeon  must 
have  recourse  to  excising  an  elliptical  portion  of  the  tracheal  wall, 
and  keeping  the  edges  of  the  wound  apart  with  retractors  made  of 
bent  wire  (hooks  of  ordinary  large  "hooks  and  eyes55  will  answer), 
secured  by  an  elastic  band  passing  behind  the  neck.  If  apnea 
persist  after  a  free  opening  has  been  made  into  the  windpipe,  the 
surgeon  must  at  once  resort  to  one  or  other  of  the  methods  of 
practicing  artificial  respiration  already  described. 

Choice  of  Operation. — The  relative  advantages  of  laryn- 
gotomy  and  tracheotomy  are  still  a  matter  of  dispute  among 
practical  surgeons.  Tracheotomy  is  preferred  in  all  cases  by 
Mr.  Marsh,  and  laryngotomy,  or  laryngo-tracheotomy,  by  Mr, 
Holmes,  especially  among  children.  Mr.  Erichsen  recommends 
laryngotomy  for  adults,  and  tracheotomy,  above  the  thyroid 
isthmus,  for  children ;  while  Mr.  Durham  considers  that  the 
advantages  of  opening  the  trachea  below  the  isthmus,  as  compared 
with  its  risks  and  difficulties,  are  greater  than  those  afforded  by 
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making  the  opening  higher  up.  While  I  do  not  believe  that  any 
rule  of  universal  application  can  be  safely  laid  down  upon  this 
question,  I  would  advise,  in  general  terms,  that  tracheotomy 
above  the  isthmus  should  be  preferred,  in  all  cases  in  which  time 
is  afforded  for  a  careful  and  deliberate  operation,  but  that  if  great 
haste  be  essential,  taryngotomy,  which  may  readily  be  converted 
subsequently  into  laryngo-tracheotomy,  should  be  performed 
instead.  When  the  operation  is  required  by  the  presence  of  a 
foreign  body  in  the  windpipe,  a  more  definite  rule  may  be  given. 
If  the  offending  substance  be  lodged  in  the  larynx,  that  part  itself 
must  be  opened;  but  if  the  foreign  body  be  in  any  other  part  of 
the  air  passages,  tracheotomy  is  the  operation  to  be  chosen. 

§  1.— INJURIES  OF  THE  (ESOPHAGUS. 

Wounds. — These  have  already  been  alluded  to  in  describing 
penetrating  wounds  of  the  neck,  the  treatment  of  which  injuries  is 
complicated  by  the  oesophageal  wound,  through  the  difficulty  thence 
arising  in  administering  the  necessary  amount  of  nutriment.  A 
patient  with  wound  of  the  gullet,  may  be  fed  through  an  elastic  gum 
catheter,  introduced  through  the  mouth,  or,  if,  with  suicidal 
intent,  he  refuse  to  separate  the  jaws,  through  the  nose.  By  this 
means  a  pint  of  beef-essence,  or  of  "egg-nogg,"  may  be  intro- 
duced two  or  three  times  a  day,  until  the  power  of  deglutition 
returns.  If  the  wound  is  above  the  position  of  the  larynx,  suffo- 
cation may  occur  from  the  supervention  of  oedema  of  the  glottis — 
an  accident  which  would  call  for  the  immediate  performance  of 
laryngotomy. 

Foreign  Bodies  in  the  Pharynx  or  (Esophagus. — Foreign 
bodies  not  unfrequently  become  impacted  in  some  portion  of  the 
food-passage,  and  produce  not  only  great  irritation  and  difficulty 
of  swallowing,  but  may  even  induce  suffocation  by  pressure  on  the 
windpipe.  The  symptoms  vary  with  the  nature,  size,  and  posi- 
tion of  the  foreign  body.  A  fish-bone,  bristle,  or  pii  may  b* 
caught  between  the  tonsil  and  half- arches  of  the  palate,  and  giva 
rise  to  much  discomfort,  with  tickling  cough,  dysphagia,  and 
nausea.  A  pointed  body  in  this  situation  may  even  perforate  an 
important  vessel,  and  thus  cause  death  by  hemorrhage.  A  bolus 
of  food,  arrested  at  the  summit  of  the  oesophagus,  may  suffocate 
the  patient  by  pressure  on  the  larynx  ;  or,  again,  a  hard  body> 
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such  as  a  bone  or  tooth-plate,  may,  if  impacted,  produce  ulcera- 
tion of  the  oesophageal  walls,  and  penetrate  into  the  larynx, 
or  other  important  structures  in  the  neighborhood. 

It  is  possible  that  the  presence  of  the  material  in  the  throat  may 
elude  detection  even  after  careful  and  repeated  exploration ;  on 
the  other  hand,  the  sensations  of  the  patient  may  continue  to 
indicate  the  impaction  of  a  foreign  body  for  a  long  period,  when 
none  is  really  present,  and  oesophagotomy  has  actually  been  per- 
formed, on  more  than  one  occasion,  without  any  substance  being 
found  which  could  account  for  the  patient's  symptoms.  Under 
such  circumstances  it  is  proper  to  examine  the  throat  by  the  sweep 
of  the  finger  internally,  or  by  aid  of  the  laryngoscope. 

Treatment, — If  suffocation  be  threatened,  unless  the  foreign 
body  can  at  once  be  seized  and  removed,  tracheotomy  should  be 
resorted  to  without  delay.  In  every  case  an  effort  should  be  made 
to  extract  the  foreign  body  through  the  mouth,  and  this  can 
usually  be  done,  either  by  simply  hooking  it  out  with  the  finger 
(if  lodged  in  the  pharynx),  or  by  the  cautious  use  of  oesophageal 
forceps,  or  of  the  horsehair  or  swivel  probang.  If  the  foreign 
body  be  of  such  a  nature  that  it  will  not  be  likely  to  produce  injur- 
ious consequences  in  the  stomach  and  bowels,  as  a  lump  of  meat 
or  even  a  small  coin,  it  may,  if  its  extraction  prove  difficult,  be 
pushed  onward  into  the  stomach,  with  a  sponge  or  ivory-headed 
probang.  If,  as  occasionally  though  rarely  happens,  a  foreign 
body  in  the  gullet  can  be  neither  extracted,  nor  otherwise  disposed 
of,  it  should  be  removed  through  an  external  incision,  by  the 
operation  known  as  pharyngotomy  or  oesophagotomy. 

CEsophagotomy — If  the  foreign  body  can  be  felt  externally, 
the  operation  should  be  done  on  that  side  which  is  the  most 
prominent ;  otherwise  the  left  side  is  to  be  chosen,  as  the  oesopha- 
gus naturally  inclines  somewhat  in  that  direction.  The  patient 
should  be  anaesthetized,  and  placed  in  a  supine  position,  with 
the  head*  and  shoulders  a  little  raised,  and  the  face  somewhat 
averted.  An  incision,  four  or  five  inches  long,  is  made  in  the 
space  between  the  trachea  and  the  sterno-mastoid  muscle,  begin- 
ning above,  on  a  level  with  the  top  of  the  thyroid  cartilage.  This 
incision  is  cautiously  deepened,  the  omo-hyoid  muscle,  and  the 
outer  fibres  of  the  sterno-hyoid  and  sterno-thyroid,  being  divided 
if  necessary  ;  the  carotid  sheath  is  carefully  drawn  outward,  and 
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held  with  a  blunt  hook,  the  trachea  and  thyroid  gland  being  sim- 
ilarly drawn  inward.  If  the  foreign  body  can  now  be  felt,  the 
oesophagus  may  be  incised  directly  upon  it;  .otherwise  a  sound  or 
curved  forceps  should  be  introduced  through  the  mouth,  and  made 
to  project  in  the  wound,  thus  affording  a  guide  to  the  point  at 
which  the  gullet  should  be  opened.  The  incision  may  be  subse- 
quently enlarged,  either  upward  or  downward,  and  the  foreign 
body  extracted  with  the  finger  or  forceps. 

Special  care  must  be  taken,  in  this  operation,  not  to  wound 
either  the  inferior  thyroid  artery,  or  the  recurrent  laryngeal  nerve. 
The  incision  should  be  allowed  to  heal  by  granulation,  the  patient 
being  fed  through  a  catheter,  as  after  an  accidental  wound  of  the 
oesophagus.  This  operation  is  essentially  that  which  has  been 
successfully  performed  by  Syme,  Cock,  and  Cheever,  and  seems 
to  me  in  every  way  preferable  to  that  by  a  median  incision,  which 
is  recommended  by  Nelaton.  The  results  of  oesophagotomy  for 
the  removal  of  foreign  bodies  are  quite  encouraging,  there  being, 
according  to  Cheever's  statistics,  about  twenty  cases  on  record, 
in  which  the  offending  object  was  removed,  with  only  four  deaths, 
none  of  which  was  justly  attributable  to  the  treatment  employed. 
As  further  evidence  of  the  innocuousness  of  the  operation,  it  may 
be  mentioned  that  in  three  other  cases,  in  which  no  foreign  body 
was  found,  the  patients  likewise  recovered. 

Introduction  of  the  Stomach  Tube, — This  may  be  required 
in  cases  of  narcotic  poisoning,  in  which  vomiting  cannot  be  exci- 
ted, or  as  a  means  of  administering  fluid  nutriment,  in  cases  in 
which  the  patient  cannot  or  will  not  swallow.  The  tube  is  intro- 
duced in  the  same  manner  as  an  oesophageal  bougie,  and  the  fol- 
lowing description  will  apply  to  the  use  of  either  instrument.  The 
patient  is  placed  in  a  sitting  posture  with  the  head  thrown  back- 
ward, so  as  to  bring  the  mouth  and  gullet  as  nearly  as  possible  into 
the  same  line ;  the  mouth  being  held  widely  open  (by  means  of  a 
gag  if  necessary),  the  surgeon  passes  the  tube,  previously  warmed 
and  oiled,  directly  backward  to  the  pharynx  without  touching 
the  tongue,  and  guiding  the  instrument  over  the  epiglottis  with 
the  forefinger  of  the  left  hand,  cautiously  presses  it  onward 
into  the  stomach.  If  any  obstruction  be  met  with,  the  instrument 
should  be  slightly  withdrawn  and  then  again  pushed  forward, 
very  gently,  however,  lest  the  oesophageal  wall  should  be  perfo- 
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rated.  When  food  is  to  be  introduced  into  the  stomach,  the  sur- 
geon may  employ  a  small  gum-elastic  bag,  provided  with  a  noz- 
zle which  closely  fits  the  projecting  portion  of  the  tube ;  when  it 
is  designed  to  wash  out  the  stomach,  a  pump  is  required,  by 
which  one  or  two  pints  of  tepid  water  may  be  injected  and  a  less 
quantity  immediately  pumped  out  again,  the  process  being 
repeated  until  the  returning  fluid  is  colorless :  the  object  of  not 
completely  emptying  the  stomach  at  once,  is  to  prevent  the 
mucous  coating  of  the  organ  from  being  sucked  into  the  orifice 
of  the  tube  and  thus  lacerated. 

The  risk  of  passing  a  stomach  pump  into  the  trachea  instead 
of  the  oesophagus  is  not  entirely  imaginary,  as  is  shown  by 
cases  in  which  after  death,  food  and  medicines  have  actually  been 
discovered  in  the  lungs. 

Tumors y  JVarls,  or  Polypi  of  the  larynx  are  sometimes  met 
with,  belonging  usually  to  the  fibro-cellular,  papillary,  or  epithe- 
liomatous  varieties  of  tumor.  They  produce  hoarseness,  aphonia, 
croupy  cough,  and  dyspnoea,  the  difficulty  of  breathing  recurring 
paroxysmally,  and  eventually  causing  death  by  suffocation.  A 
flapping  sound  may  often  be  heard  as  the  tumor  moves  up  and 
down  in  the  act  of  breathing,  and,  by  the  use  of  the  laryngoscope, 
the  size  and  position  of  the  morbid  growth  may  be  sometimes 
accurately  determined. 

Operation. — In  any  case  in  which  respiration  is  or  has  been 
at  any  previous  time  seriously  embarrassed,  there  should  be  no 
delay  in  opening  the  trachea  and  inserting  a  tube  ;  for  experi- 
ence shows  that  fatal  dyspnoea  may  in  such  a  case  supervene  at 
any  moment,  and,  besides,  a  preliminary  tracheotomy  will  greatly 
facilitate  any  operation  for  the  removal  of  the  tumor.  Various 
plans  may  be  adopted  in  dealing  with  the  new  growth  itself : 
thus  an  attempt  may  be  made  to  extract  it  by  means  of  a  wire 
snare  or  ecraseur,  as  has  been  successfully  done  by  Walker, 
Gibb,  Johnson,  and  others  ;  or  delicate  laryngeal  forceps,  as 
advised  by  Mackenzie,  may  be  used  to  twist  off  or  crush  the 
tumor  ;  or,  if  too  firmly  attached,  this  may  be  cautiously  excised 
with  the  knife,  scissors,  or  "  laryngeal  guillotine  "  or  may 
be  severed  by  the  application  of  the  galvanic  cautery  ;  simple 
puncture  may  suffice  in  the  case  of  a  cystic  growth,  while  in  other 
instances  a  cure  may  perhaps  be  effected  by  the  repeated  appli- 
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nation  of  nitrate  of  silver  in  substance  or  solution.  The  latter 
mode  of  treatment  may  also  be  employed  to  prevent  repullulation 
of  the  tumor  after  extirpation.  In  all  of  these  methods,  the 
application  of  the  instrument  should  be  guided  by  the  use  of  the 
larnygoscope.  Another  plan  is  to  open  the  crico-thyroid  mem- 
brane and  divide  the  thyroid  cartilage,  so  as  to  expose  the  inte- 
rior of  the  larynx  and  allow  free  excision  of  the  morbid  growth 
with  knife  or  scissors  ;  this  operation  appears  to  have  been  first 
successfully  performed  by  Ehrman,  of  Strasburg,  and  has  since 
been  repeated  by  Holthouse,  Holmes  and  Durham,  of  London, 
Buck  and  Sands,  of  New  York,  Cohen,  of  Philadelphia,  and  others. 
Krishaber,  of  Paris,  has  recently  recommended,  under  the  name 
of  Restricted  Thyroideal  Laryngotomy ,  an  operation  in 
which  the  thyroid  cartilage  alone  is  divided  in  the  median  line, 
this  incision  being  in  his  opinion  ample  for  the  removal  of  polypi 
situated  in  the  ventricle  of  Morgagni ;  the  vocal  cords  are  not 
interfered  with,  and  the  voice  is  consequently  uninjured  by  the 
operation,  which  is  in  this  respect  decidedly  preferable  to  that 
of  Ehrman. 

Dr.  Sands  has  tabulated  fifty  cases  of  laryngeal  tumor  treated 
by  operation  ;  in  eleven  the  growth  was  removed  by  external 
incision,  and  in  nine  of  these  the  patients  recovered  ;  in  thirty- 
nine  cases  the  tumor  was  removed  by  the  mouth,  and  recovery  fol- 
lowed in  thirty-eight.  The  operation  was  performed  with  the  aid 
of  the  laryngoscope  in  thirty- four  cases.  Still  more  extended 
statistics  have  been  published  by  Mackenzie  and  Durham,  those 
of  the  former  author  showing  conclusively  that,  when  applicable, 
laryngoscopic  treatment  is  much  preferable  to  the  operation  by 
external  incision.  The  following  table  is  condensed  from  Dur- 
ham's, in  Holmes's  System  of  Surgery : 


Operation. 

Whole  No. 
of  Cases. 

Completely 
successful. 

Partially 
successful. 

Died. 

Application  of  Caustics,  etc... 
Forceps  

16 
37 
32 

5 
20 

4 
24 

12 
33 
28 

3 
14 

4 
15 

4 
3 
3 
2 
5 

*5 

"i 

Wire  snare 

1 

Galvanic  cautery 

Excision 

1 

Puncture 

Operation  by  external  section 

4 

Total 

188 

109 

22 

7 
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CHAPTER  III. 

OPERATIONS  ON  THE  THORAX. 


SECTION  I. 

AMPUTATION  OP  THE  BREAST. 


With  a  few  rare  exceptions,  it  is  in  females  that  this  operation 
is  necessary.  We  are  not  here  concerned  with  the  subject  of  the 
diagnosis  of  the  tumors  for  which  it  is  done,  nor  with  the  equally 
important  question  as  to  the  amount  of  benefit  conferred  by  it ; 
but  may  remark  that  once  decided  upon,  it  should  not  be  need- 
lessly delayed. 

The  variety  of  tumors  that  invade  this  organ,  and  their  char- 
acteristics, are  fully  pointed  out  in  vol.  1,  page  563,  to  which  the 
reader  is  referred.  The  female  breast  is  very  frequently  the  seat 
of  tumors,  the  chief  forms  of  morbid  growth  of  a  non-malignant 
character  met  with  in  this  situation  being  the  cystic  and  the  glan- 
dular, though  fibrous,  fibro-plastic,  cartilaginous  and  osseous 
tumors  are  occasionally  found  in  the  breast,  as  are  also  true 
hydatids,  scrofulous  and  tuberculous  deposits.  Of  the  malignant 
growths,  schirrus  is  by  far  the  most  frequent,  encephaloid  com- 
ing next,  and  colloid  and  melanoid  cancer  being  comparatively 
rare. 

Operation. — The  patient  should  be  etherized,  lying  on  a  firm 
bed  or  table,  with  the  diseased  part  in  a  good  light,  and  the  arm 
raised  to  at  least  a  right  angle  with  the  body.  The  assistant 
who  gives  the  anaesthetic  can  generally  support  the  arm  in  this 
way,  with  one  hand  at  the  bend  of  the  elbow. 

The  steps  of  the  operation  are :  incision  of  the  skin  and  sub- 
cutaneous tissue;  the  enucleation  of  the  entire  gland  and  an 
diseased  structures  in  its  neighborhood  ;  the  arrest  of  bleeding  ; 
and  the  closure  of  the  wound. 

The  instruments  needful  are :  two  or  three  scalpels  ;  dissect- 
ng-forceps  ;    artery-forceps  and  tenaculum  ;    vulsellum  forceps  ; 
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scissors  ;  two  blunt  hooks  or  spatula  ;  ligatures  ;  suture-needles 
and  sutures. 

The  operator,  standing  or  sitting  at  the  side  of  the  patient, 
makes  the  lower  incision  first,  and  then  the  upper ;  taking  care 
to   leave   enough  skin  to  Fig.  373. 

come  together  well  after 
the  removal  is  completed. 
Figure  373.  (Operations 
sometimes  succeed  well 
even  when  the  edges  can- 
not be  approximated,  the 
wounds  healing  by  granu- 
lation ;  but  this  should  if 
possible  be  avoided. )  Any  , 
vessels  which  spring  may  i 
either  be  tied  at  once,  or 
temporarily  secured  with 
catch- forceps,  to  be  subse- 
quently attended  to. 

By  means  of  the  knife- 
handle,  delicate  touches  of 
its  edge,  and  his  fingers,  the  surgeon  next  separates  all  the  areolar 
tissue  connecting  the  tumor  with  the  surrounding  parts,  drawing 
it  out  with  his  left  hand,  or  by  means  of  the  vulsellum  forceps. 
With  the  fingers  as  well  as  the  eye,  he  now  carefully  explores  the 
wound,  to  ascerain  that  all  the  disease  is  removed.  Should  the 
axillary  glands  be  enlarged,  it  is  better  to  take  them  away,  even 
if  the  wound  has  to  be  extended  for  the  purpose. 

All  the  divided  vessels  should  next  be  secured,  either  by  acu- 
pressure or  by  ligation  ;  the  edges  of  the  wound  brought  together 
with  sutures  and  adhesive  strips,  or  with  adhesive  strips  alone, 
and  the  dressings  applied.  My  plan  is  to  apply  dressings  satu- 
rated with  Staphysagria  lotion  during  the  first  day  or  two  for  the 
purpose  of  promoting  union  by  first  intention,  failing  in  this,  the 
Calendula  dressing  is  the  most  serviceable.  Finally,  the  arm 
should  be  lightly  confined  in  an  easy  posture. 
39 — vol.  n. 
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SECTION  n. 

PARACENTESIS  THORACIS',  OR  TAPPING  OF  THE  PLEURAL  CAVITY. 

This  operation  is  done  for  the  evacuation  of  pus  or  puruloid 
fluids,  or  sometimes  of  serum,  as  the  result  of  chronic  pleurisy. 
It  is  very  simple,  and  is  generally  rendered  easy  by  the  bulging 
of  the  intercostal  spaces.  The  point  to  be  selected  is  between 
the  eighth  and  ninth  ribs,  a  little  in  front  of  the  angle  of  the 
scapula. 

Operation. — The  patient  is  placed  in  a  sitting  posture,  well 
supported,  leaning  backward,  and  turned  somewhat  away  from 
the  surgeon  ;  who  either  plunges  at  once  a  trocar  and  canula 
through  the  skin  and  deeper  tissues  into  the  pleural  cavity,  or 
makes  a  preliminary  incision  an  inch  or  less  in  length.  The 
point  of  the  trocar  is  in  either  case  entered  at  a  right  angle  to 
the  chest-wall,  and  then  elevated  by  depressing  the  handle,  so  as 
to  avoid  any  chance  of  wounding  the  pulmonary  pleura. 

Sometimes  a  syringe,  having  a  pipe  fitting  accurately  to  the 
canula,  is  used  to  draw  off  the  liquid.  This  pipe  has  a  stop-cock, 
and  at  right  angles  to  it  another  pipe,  also  furnished  with  a  stop- 
cock ;  the  first  is  opened  and  the  second  closed,  while  the  syringe 
is  being  filled,  an  assistant  holding  it  perfectly  steady  by  means 
of  a  cross-bar.  Now,  the  first  stop-cock  being  closed  and  the 
second  opened,  the  liquid  is  discharged  into  a  basin  or  other 
receptacle.  This  process  may  be  repeated  until  the  pleura  is  as 
nearly  emptied  as  is  deemed  necessary  ;  but  under  no  circum- 
stances should  air  be  allowed  to  enter  the  cavity. 

Pneumothorax  signifies  a  distension  of  the  cavity  of  the 
pleura  with  air,  and  collapse  of  the  lung.  It  is  known  by  the 
following  symptoms  :  On  the  affected  side  there  is  an  absence  of 
the  respiratory  murmur,  with  an  exceedingly  clear  sound  on  per- 
cussion, and  immobility  of  the  ribs  ;  and  there  is  puerile  res- 
piration on  the  other  side.  It  may  be  caused,  1,  by  a  fractured 
rib  which  has  lacerated  the  lung — and  in  this  case  it  is  attended 
with  emphysema.  2.  It  may  be  caused  by  the  bursting  of  an 
abscess  of  the  lung  into  the  cavity  of  the  pleura.  This  case  will 
be  indicated  by  succussion  and  by  metallic  tinkling ,  in  addi- 
tion to   the  signs   mentioned  above.     Succussion  simply  con- 
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gists  in  shaking  the  patient,  when  (inasmuch  as  both  air  and  fluid 
have  escaped  from  the  lung  into  the  pleural  cavity)  the  fluid  will 
be  heard  to  splash,  if  the  ear  is  applied  to  the  chest  at  the  level 
of  the  fluid.  If  there  is  fluid  in  the  cavity  of  the  pleura  and  air 
besides,  the  clearest  parts  on  percussion  will  always  be  uppermost, 
in  whatever  posture  the  patient  may  be.  The  metallic  tinkling 
is  a  clear  sound,  like  the  dropping  of  water  into  a  cask.  It  is 
produced  when  the  patient  coughs,  by  which  means  a  drop  of 
fluid  is  shaken  from  the  orifice  in  the  lung,  and  made  to  fall  to 
the  bottom  of  the  chest.  3.  It  may  be  a  consequence  of  the 
escape  of  air  from  a  wounded  lung,  after  the  external  wound 
through  the  parietes  of  the  chest  has  been  closed. 

Operation. — So  far  as  the  mere  surgical  treatment  of  this 
symptom  is  concerned,  if  the  breathing  become  very  difficult, 
with  a  distended  and  tympanitic  condition  of  the  diseased  or 
injured  side  of  the  chest,  a  small  trocar  may  be  introduced 
between  the  fifth  and  sixth  ribs,  to  let  the  air  escape. 

Hemothorax ,  which  signifies  the  presence  of  blood  in  the 
pleural  cavity,  may  be  suspected  if  great  dyspnoea  and  dullness 
on  percussion  follow  a  fractured  rib,  or  if  it  come  on  rapidly 
after  closure  of  a  wound  in  the  chest.  The  blood  may  proceed 
either  from  the  intercostal  artery,  or  from  the  lung. 

Operation. — If  the  difficulty  of  breathing  be  very  urgent,  an 
incision  must  be  made  to  let  the  blood  escape. 

Hydrothorax,  or  water  on  the  chest,  is  indicated  by  great 
difficulty  of  breathing,  especially  on  lying  down — livid  counte- 
nance— disturbed  sleep — dullness  on  percussion — and  if  the  effu- 
sion be  confined  to  one  side  of  the  chest  there  is  very  great  diffi- 
culty in  lying  upon  the. other. 

Operation. — If  the  hydrothorax  were  merely  an  inflammatory 
effusion  from  pleurisy,  a  local  affection,  paracentesis  might  be 
advisable  for  the  dyspnoea ;  but  if  (as  it  is  generally)  it  is  an 
effect  of  organic  disease  of  the  heart  or  lungs,  the  operation 
would  do  no  good.  At  all  events,  both  sides  of  the  chest  must 
not  be  punctured. 

Empyema  signifies  abscess  of  the  chest,  or  suppuration  of  the 
pleura.  It  is  an  effect  of  acute  inflammation,  whether  idiopathic, 
or  caused  by  injury ;    or  else  of  the  bursting  of  abscesses  into 
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the  chest,  or  of  the  irritation  of  carious  ribs.  It  is  known  by 
dullness  on  percussion,  gradually  increasing  enlargement  of  the 
side  of  the  chest — separation  of  the  ribs — dyspnoea — difficulty  of 
lying  on  the  sound  side — more  or  less  oedema  of  the  parieties  of 
the  chest — shivering  and  hectic,  and  the  other  signs  of  deep- 
seated  suppuration.  If  left  to  itself,  the  abscess  may  point  and 
burst  between  the  ribs. 

Operation. — Paracentesis  is  decidedly  required,  if  the  case 
be  clear ;  if  it  be  not,  two  or  three  punctures  may  be  made  with 
a  grooved  needle,  or  a  small  exploring  trocar,  and  a  cupping- 
glass  be  applied  over  them  to  extract  some  fluid. 

Hydrops  Pericardii  may  occur  under  the  same  conditions 
as  hydrothorax,  and  may  be  combined  with  it.  Its  diagnosis  is 
obscure.  It  may  be  suspected  to  exist  if  the  patient  complain 
of  constant  weight  in  the  praecordia,  great  dyspnoea,  especially 
when  lying  on  the  back,  and  faintness  upon  exertion ;  if  there  is 
great  dullness  on  percussion,  and  manifest  fullness  over  the 
region  of  the  heart — if  its  pulsations  are  tremulous — and  the  cir- 
culation embarrassed.  The  operation  of  paracentesis  pericar- 
dii has  been  practiced,  although  it  can  rarely  be  of  much  benefit, 
and  ought  not  to  be  dreamed  of  until  other  treatment  had  failed 
entirely.  It  has  been  attempted  in  sundry  cases  of  hydrothorax, 
which  were  mistaken  for  hydrops  pericardii  ;  but  by  a  second 
lucky  mistake  the  pleura  was  opened  instead.  It  may  be  per- 
formed either  by  making  an  incision  opposite  the  heart's  apex, 
and  dividing  the  muscles  and  pericardium  with  the  same  precau- 
tions as  in  paracentesis  thoracis,  or  by  first  making  an  opening 
into  the  pleura,  opposite  the  junction  of  the  fifth  or  sixth  rib  with 
its  cartilage — and  then  introducing  the  finger,  feeling  for  the  dis- 
tended pericardium,  and  cutting  into  it  with  curved  scissors  ;  but 
it  is  an  operation  by  no  means  recommended. 

Wounds  and  Contusions  of  the  Parietes  of  the  chest  re- 
quire the  same  treatment,  whether  the  ribs  are  fractured  or  not. 
A  bandage  may  be  applied  to  prevent  motion  of  the  ribs,  if  the 
patient  express  himself  relieved  by  it ;  but  sometimes  it  adds  to 
the  distress,  and  must  not  be  used.  The  diet  should  be  moderately 
low,  cough  and  irritation  be  allayed  by  appropriate  remedies 
and  Aconite  be  employed,  if  necessary,  to  moderate  inflammation. 
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Penetrating  Wounds  of  tl^e  thorax,  such  as  stabs  from  a 
sword,  are  usually  attended  with  wound  of  the  lung.  In  the 
dead  body,  when  air  is  admitted  to  the  cavity  of  the  pleura,  the 
lung  collapses  at  once :  this  is  certainly  not  the  case  in  the  Hying 
body,  unless  the  external  wound  be  very  extensive  indeed  ; — on 
the  contrary,  the  lung  continues  to  discharge  its  functions, 
although  less  perfectly  in  proportion  to  the  amount  of  air  pass- 
ing in  and  out  of  the  wound  in  the  chest.  It  has  been  ascer- 
tained that  the  respiratory  murmur  may  be  perfect  throughout 
the  lung,  just  after  a  wound  into  the  pleural  cavity  has  been 
closed. 

Hernia  of  the  Lung. — If  the  lung  protrudes,  the  rule  gen- 
erally is,  to  return  it  as  quickly  as  possible,  unless  it  is  injured  or 
beginning  to  mortify  ;  but  Mr.  Guthrie  recommends  that  it  should 
be  permitted  to  remain,  as  it  closes  the  aperture  into  the  pleura, 
and  speedily  granulates  and  heals  over.  Hernia  of  the  lung, 
without  external  wound,  protruding  through  the  pleura  amongst 
the  muscles,  is  excessively  rare,  and  must  be  treated  by  ban- 
dage or  truss. 

The  Mammary  Gland  in  the  male  may  occasionally  be  the 
seat  of  disease ;  thus  it  has  been  found  hypertrophied,  and  has 
been  known  to  furnish  a  secretion  of  milk,  while  it  is  sometimes 
the  seat  of  cystic  growths,  or  of   scirrhous  or  medullary  cancer. 

The  treatment  would  be  the  same  as  for  similar  affections  in 
the  female. 

SECTION    III. 

WRY-NECK. 

This  affection,  which  is  also  known  as  Torticollis  or  Caput 
Obstipum,  is  occasionally  congenital,  but  more  often  originates 
in  children  from  three  to  ten  years  old.  It  consists  in  a  con- 
traction of  the  cervical  muscles,  particularly  the  sternocleido- 
mastoid and  trapezius,  usually  on  one  side  only,  but  sometimes 
on  both.  The  head  is  drawn  downward  and  inclined  to  the  af- 
fected side,  being  at  the  same  time  rotated  in  the  opposite  direc- 
tion. In  the  congenital  form  of  the  disease,  and  in  that  which 
is  acquired   (if  long  continued),  the  deformity  is   increased  by 
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defective  development  of  the  corresponding  side  of  the  face  and 
head.  The  cervical  vertebrae  undergo  rotation  on  their  axis, 
becoming  twisted,  and  serving  to  maintain  the  deformity,  and 
ultimately  compensatory  lateral  curvature  is  developed  in  the  rest, 
of  the  spinal  column. 

Wry-neck  is  more  common  in  girls  than  in  boys  ;  it  is  appar- 
ently due  to  irritation  of  the  spinal  accessory  nerve — the  non- 
congenital  variety  coming  on  after  the  eruptive  fevers,  or  as  the 
result  of  glandular  inflammation  or  ordinary  muscular  rheuma- 
tism. It  sometimes  occurs  as  a  reflex  phenomenon,  depending  on 
the  irritation  of  teething,  or  of  intestinal  parasites.  Many  of 
the  cases  which  are  considered  congenital  are,  according  to  Lit- 
tle, due  to  injuries  received  during  birth.  When  both  sterno- 
cleido-mastoid  muscles  are  involved,  the  affection  will  usually  be 
found  to  have  a  rheumatic  origin. 

The  operative  treatment  of  wry-neck  consists  in  the  sub- 
cutaneous division  of  one  or  both  of  the  lower  attachments  of 
the  affected  sterno-cleido-mastoid  muscle ;  the  sternal  portion 
may  be  divided  by  introducing  an  ordinary  tenotome  in  front  of 
the  upper  margin  of  the  sternum,  and  about  half  an  inch  above 
the  line  of  the  clavicle,  and,  having  passed  the  knife  behind  the 
tendon,  with  its  flat  surface  toward  the  latter,  turning  the  edge 
forward,  and  cutting  the  muscle,  which  is  previously  rendered 
tense,  with  a  slight  sawing  motion  from  behind  forward.  The 
clavicular  attachment  may  be  divided  by  a  similar  operation, 
through  a  puncture  made  at  its  posterior  edge ;  or,  which  is 
perhaps  safer,  a  small  incision  may  be  made  down  to  the  clavicle, 
between  the  two  portions  of  the  muscle,  and  the  clavicular  attach- 
ment then  cut  from  behind  forward,  with  a  delicate  probe-pointed 
tenotome  which  is  cautiously  insinuated  between  the  muscle  and 
the  bone.  As  soon  as  the  tendons  have  been  divided,  the  punc- 
tures should  be  closed  with  lint  wet  with  Ledum  lotion,  and  an 
adhesive  strip,  the  patient  being  then  placed  in  bed  with  the  head 
well  supported ;  after  a  few  days  an  apparatus  may  be  applied  to 
effect  mechanical  extension,  while  the  cure  is  further  promoted  by 
the  systematic  employment  of  friction  and  passive  motion.  The 
operation  for  wry-neck  is  one  of  much  delicacy,  and  not  free 
from   risk,   the   principal  danger  being  from   the  possibility  of 
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wounding  the  external  or  internal  jugular  vein,  or  the  carotid 
artery ;  that  this  risk  is  not  merely  imaginary  is  shown  by  the 
fact  that,  in  more  than  one  case,  the  operation  has  been  followed 
by  fatal  hemorrhage. 

Various  forms  of  mechanical  apparatus  are  employed  in  the 
after-treatment  of  wry-neck ;  in  young  subjects,  it  may  some- 
times be  sufficient  to  apply  a  broad  adhesive  strip  around  the 
forehead  and  occiput,  and  another  around  the  waist,  fastening 
the  two  together  by  means  of  a  bandage  carried  from  above  the 
ear  of  the  unaffected  side  across  the  chest  to  the  opposite  side 
of  the  trunk,  thus  reinforcing  the  healthy  sterno-cleido -mastoid 
muscle,  and  so  causing  the  disappearance  of  the  wry-neck.  A 
more  elegant  appliance  is  that  of  Jorg,  which  consists  of  a  leather 
corset  and  firm  head-band,  connected  by  a  steel  rod  worked  by  a 
ratchet-wheel  and  key.  Other  efficient  forms  of  apparatus  act 
by  means  of  two  levers,  one  pressing  on  the  side  of  the  chin,  and 
the  other  on  the  opposite  temple. 


CHAPTER  IV. 

OPERATIONS  OK  THE  ABDOMEN. 


SECTION  I. 

PARACENTESIS     ABDOMINIS. 

Tapping  of  the  ahdomen  is  not  unfrequently  necessary  for  the 
relief  of  ascites,  or  an  accumulation  of  serum  in  the  peritoneal 
cavity.  It  is  done  with  a  large  trocar  and  canula  ;  the  liquid  to 
be  drawn  off  is  often  too  thick  to  pass  readily  through  a  small 
instrument,  and  the  operation  would  be  unnecessarily  tedious. 

Operation. — The  patient  is  seated  on  the  edge  of  a  chair  or 
bed ;  a  Bheet  or  wide  piece  of  muslin  is  torn  into  strips  about 
three  inches  wide,  from  either  end,  to  within  two  feet  of  the 
middle,  thus  leaving  a  central  portion  four  feet  across,  which  is 
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placed  in  front  of  the  abdomen,  and  the  pairs  of  ends  successive- 
ly crossed  behind  the  back.  Now  the  trocar  is  entered  either  in 
the  mudian  line,  below  the  umbilicus,  or  at  the  middle  point  of 
a  line  drawn  from  the  umbilicus  to  the  anterior  superior  spine  of 
the  ilium  ;  a  hole  being  cut  in  the  muslin  at  whichever  point  is 
chosen.  The  trocar  being  withdrawn,  the  liquid  flows  out  through 
the  canula,  and  the  abdominal  walls  are  supported  by  two  assis- 
tants drawing  on  the  ends  of  the  bandage  behind. 

Should  the  patient  become  faint,  the  flow  of  liquid  may  be 
temporarily  checked,  and  a  little  wine  or  brandy  administered. 
The  bandage  is  kept  applied  for  a  few  days. 

SECTION  II. 

ABSCESS    OF   THE   LIVER. 

When  abscess  of  the  liver  is  clearly  diagnosed,  it  is  of 
course  desirable  to  evacuate  the  matter  externally.  But  if  a 
puncture  be  made,  the  abdominal  wall  and  the  liver  being  sepa- 
rate, the  pus  will  flow  into  the  cavity  of  the  abdomen,  and  excite 
dangerous  peritonitis.  Hence  it  has  been  proposed  to  apply  a 
cautery  to  the  skin  around  the  proposed  point  of  operation,  so 
as  to  induce  adhesion  between  the  opposed  surfaces  of  peri- 
toneum, and  enable  the  incision  to  be  safely  made  a  few  days 
afterward. 

SECTION  HI. 

GASTROTOMY. 

This  very  difficult  operation  is  sometimes  rendered  necessary 
by  stricture  of  the  oesophagus,  the  idea  being  to  establish  a  fistu- 
lous orifice  into  the  stomach  for  the  introduction  of  food,  etc.; 
or  for  the  removal  of  bodies  swallowed.  It  has  never  yet  been 
done  with  permanent  advantage  in  cases  of  disease,  the  longest 
duration  of  life  after  it  having  been  twelve  days  ;  but  it  may 
afford  a  faint  chance  in  cases  in  which  death  is  otherwise  inevi- 
table, and  perhaps  a  greater  degree  of  success  would  be  attained, 
were  it  resorted  to  earlier  than  it  has  been  heretofore. 

Operation. — The  following  was  the  procedure  employed  by 
Dr.  F.  F.  Maury,  of  Philadelphia,  in  a  case  which  occurred  in  his 
practice  in  1869.     An  incision  about  seven  inches  long,   slightly 
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■curved,  with  its  convexity  outward,  was  made  from  near  the 
sixth  costal  cartilage  to  a  point  an  inch  and  a  half  above  and  to 
the  left  of  the  umbilicus.  The  fascia  and  sheath  of  the  muscle 
having  been  divided,  the  muscular  substance  was  torn  through 
with  the  finger.  Next,  the  tendon  of  the  internal  oblique  and 
transversalis  was  divided,  with  the  transversalis  fascia ;  the 
peritoneum  was  thus  exposed,  and  carefully  incised,  the  precau- 
tion being  taken  of  having  the  whole  abdomen  below  compressed, 
in  order  to  prevent  the  access  of  air  to  the  peritoneal  cavity.  The 
stomach  being  now  found,  a  silk  ligature  was  passed  through  it, 
and  the  two  ends  confided  to  an  assistant.  Wire  sutures  were 
next  passed  through  the  wall  of  the  stomach,  including  on  either 
side  the  cut  edges  of  the  peritoneum  and  of  the  abdominal  walls. 
An  incision  was  now  made  into  the  stomach,  and  the  middle  por- 
tion of  each  of  the  wires  just  passed  was  pulled  forward,  and  cut; 
by  which  each  half  of  each  wire  was  left  simply  penetrating  the 
abdominal  wall,  the  peritoneum,  and  the  wall  of  the  stomach;  so 
that  by  twisting  its  ends  together  these  structures  were  brought 
into  apposition,  and  a  gastric  fistula  provided  for. 

The  patient  lived  only  a  few  hours. 

Foreign  Bodies,  such  as  coins,  pins,  buttons,  or  artificial 
teeth,  are  not  unfrequently  swallowed,  and  may  lodge  in  the 
stomach  or  bowels.  The  domestic  treatment  of  such  cases  is 
usually  the  administration  of  a  purgative — a  remedy  which  is, 
however,  really  unsuitable,  as  the  object  should  rather  be  to 
ielay  peristaltic  action,  and  to  allow  the  foreign  body  to  become 
enveloped  in  a  mass  of  fecal  matter,  so  that  it  may  produce  less 
irritation  in  its  onward  passage.  If  the  foreign  body  cannot 
be  extracted  through  the  mouth,  as  has  been  successfully  done  in 
one  instance  by  L.  S.  Little,  and  is  of  such  a  nature  (as  a  table 
knife,  or  fork)  that  it  cannot  probably  be  either  dissolved  by  the 
gastric  and  intestinal  juices,  or  naturally  evacuated,  the  surgeon 
would,  I  think,  be  justified,  provided  its  position  could  be  ascer- 
tained by  external  palpation,  in  attempting  its  removal  by  opera- 
tion. Gastrotomy  has,  according  to  Durham,  been  successfully 
performed  under  these  circumstances  in  seven,  and  according  to 
Adelman,  in  eight  cases  ;  and  as  death  would  be,  sooner  or  later, 
almost  inevitable  without   operation,  the  attempt  would  be   at 
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least  permissible.  The  incisions,  in  such  a  case,  should  be  regu- 
lated by  the  size  and  shape  of  the  body  to  be  removed,  and  the 
after-treatment  should  be  the  same  as  for  an  incised  wound  acci- 
dentally inflicted.  Enterotomy  might  be  similarly  resorted  tor 
if  the  foreign  body,  having  reached  the  bowel,  should  cause  com- 
plete intestinal  obstruction. 

SECTION  IV. 

OPERATION  FOR   THE   CURE  OF   ARTIFICIAL  ANUS. 

Artificial  Anus  signifies  a  preternatural  communication  be- 
tween the  intestine  and  skin.  It  may  be  a  consequence  of  pene- 
trating wounds,  of  abscess  or  ulceration  of  the  intestines,  or  of 
mortification  of  intestine  in  strangulated  hernia,  and  it  is  sometimes 
purposely  made  by  the  surgeon  in  case  of  imperforate  anus,  in 
order  to  afford  an  exit  for  the  feces.  The  external  opening  is 
irregular,  everted,  and  red,  and  the  surrounding  skin  excoriated. 
The  aperture  in  the  intestines  adheres  by  its  margin  to  the  peri- 
toneum, so  that  extravasation  into  the  abdomen  is  prevented. 
That  portion  of  intestines  which  is  immediately  above  the  aper- 
ture, and  that  portion  which  is  immediately  below  it;  meet  at  the 
artificial  anus  at  a  more  or  less  acute  angle,  and  present  two 
orifices  ;  one  by  which  matters  descend  from  the  stomach,  and 
another  which  leads  down  to  the  rectum.  These  two  orifices  are 
separated  by  a  sort  of  crescent- shaped  septum,  formed  by  a  pro- 
jection of  the  mesenteric  side  of  the  bowel  opposite  to  the  aperture. 
Now  it  may  readily  be  understood  that  the  greater  the  aperture 
in  the  bowel,  the  more  acute  will  be  the  angle  at  which  the  upper 
and  lower  portions  meet,  and  the  greater  will  the  septum  also  be  ; 
and  that,  if  the  septum  is  large,  it  will  act  as  a  valve,  and  close 
up  the  orifice  of  the  lower  portion  of  bowel,  causing  any  matters 
that  come  down  through  the  upper  portion  to  escape  externally, 
instead  of  passing  into  the  lower. 

The  consequences  of  this  affection  may  be,  1,  that  the  patient 
may  die  of  starvation,  frooi  the  escape  of  the  chyle,  if  the  aper- 
ture is  near  the  duodenum  ;  2,  that  a  portion  of  the  intes- 
tine may  protrude  and  form  a  hernia  ;  besides  the  constant  dis- 
gusting annoyance  occasioned  by  the  escape  of  fecal  matter  and 
flatus. 
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Operation. — If  the  affection  is  of  recent  origin,  and  especially 
if  it  is  consequent  upon  strangulated  hernia,  the  patient  should 
remain  in  bed,  and  great  care  should  be  taken  to  keep  the  parts 
clean  ;  and  then,  perhaps,  the  external  aperture  may  contract  and 
cicatrize.  If  the  latter  is  very  small,  and  if  the  passage  between 
it  and  the  bowel  is  of  some  length  (a  state  of  parts  termed  fecal 
fistula),  something  may  perhaps  be  done  by  compression,  or  by 
engrafting  a  piece  of  skin  over  the  aperture ;  or  by  making  an 
oval  incision  in  the  skin  on  each  side  of  the  aperture,  and  bring- 
ing the  outer  edges  of  the  incision  together  by  means  of  needlea 
and  the  twisted  suture  ;  or  by  applying  the  actual  cautery  to  the 
margin  of  the  wound. 

But  if  the  loss  of  substance  in  the  bowel  is  considerable,  and 
the  projecting  septum  large,  the  chance  of  recovery  is  not  great. 
A  pad  of  simple  linen  or  lint  may  be  worn  to  compress  the  aper- 
ture, and  prevent  discharge  from  it,  or  sometimes  a  hollow  truss 
with  a  leathern  or  horn  receptacle,  may  be  used  with  advantage. 
Enemata  are  useful  in  all  cases.  Moreover,  a  tent  may  be  thrust 
into  both  internal  orifices,  in  order  to  enlarge  the  lower  one,  and 
repress  the  septum,  as  proposed  by  Dessault.  As  a  last  resource, 
a  small  portion  of  the  septum  may  be  nipped  and  strangulated  by 
the  forceps  invented  by  Dupuytren  for  that  purpose. 

A  most  interesting  and  instructive*  case  of  this  kind,  in  which 
the  abnormal  anus  was  the  result  of  an  operation  for  strangulated 
umbilical  hernia,  occurred  in  the  practice  of  Dr.  G.  D.  Beebe,  of 
Chicago,  HI.,  in  which  he  removed  forty-eight  inches  of  intes- 
tines, with  complete  recovery  of  the  patient.  In  his  closing 
remarks  on  the  above  case,  the  Doctor  says :  "It  is  of  interest  as 
bearing  upon  the  subject  of  artificial  anus,  since  it  demonstrates 
that  these  outlets  may  be  safely  closed  after  the  lapse  of  a  few 
days,  and  in  this  way  getting  rid  of  the  loathsome  inconveninces 
attending  such  circumstances.  It  is  no  less  gratifying  to  the 
homoeopathic  surgeon  to  know  the  happy  effects  of  homoeopathic 
remedies  in  controlling  the  constutional  disturbances  consequent 
upon  grave  surgical  operations  as  experienced  in  the  above  case, 
when  the  hiccough  and  prostration,  the  extensive  cut  surface  of 

*  Transactions  of  the  American  Institute,  1871,  p.  549. 
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mesentery  returned  within  the  abdomen,  and  the  brevity  of  the 
viscera  available  for  digestion  and  assimilation,  all  united  to 
make  the  prognosis  unfavorable.  From  no  other  source  can  the 
surgeon  derive  that  confidence  in  the  use  of  the  knife  in  extreme 
cases  which  comes  from  a  knowledge  of  the  resources  of  the 
homoeopathic  materia  medica."  Certainly  this  case  illustrates  the 
value  of  homoeopathic  treatment  in  the  most  marked  degree  ;  and 
in  hundreds  of  cases,  from  the  mildest  to  the  most  serious,  where 
life  was  in  imminent  jeopardy,  can  I  add  my  testimony  to  the 
superior  efficacy  of  this  beneficent  system,  as  compared  with  the 
uncertain  and  perturbating  treatment  of  the  allopathic  school  of 
medicine. 

SECTION  V. 

INJURIES    OF    THE    BLADDER. 

The  bladder  may  be  ruptured  (without  external  wound),  by 
violence,  as  a  kick,  applied  to  the  abdomen.  This  accident  is 
only  likely  to  happen  if  the  organ  be  distended  with  urine,  as 
when  empty  it  sinks  beneath  the  pubic  arch,  and  is  thus  measur- 
ably protected  from  external  injury.  The  rupture  usually  occurs 
in  the  posterior  wall  of  the  bladder,  involving  the  peritoneal,  as 
well  as  the  other  coats  of  the  organ,  and  allowing  urinary  extrav- 
asation into  the  peritoneal  cavity,  an  event  which  is  almost  inevi- 
tably fatal.  More  rarely  the  rent  is  confined  to  the  anterior 
wall  of  the  bladder,  urine  then  escaping  into  the  pelvic  areolar 
tissue,  and  inducing  a  condition  which,  though  very  grave,  is  not 
so  uniformly  fatal  as  the  one  previously  referred  to.  The  symp- 
toms, in  the  former  case,  consist  of  intense  epigastric  pain,  col- 
lapse, urgent  but  fruitless  efforts  to  urinate,  and  in  a  short  time  the 
ordinary  signs  of  peritonitis  ;  the  introduction  of  the  catheter 
serves  to  evacuate  either  none,  or  a  very  small  quantity  of  bloody 
urine.  If  the  peritoneum  be  not  involved,  the  symptoms  are  less 
urgent,  the  patient  being,  in  these  cases,  gradually  worn  out,  by 
diffuse  inflammation  and  sloughing  of:  the  areolar  tissue. 

The  operative  treatment  consists  in  the  introduction  of  a  large 
flexible  catheter,  which  (as  a  general  rule)  should  be  secured  in 
place,  the  urine  being  allowed  to  run  off"  constantly,  by  means  of  an 
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attached  India-rubber  tube,  into  any  convenient  receptacle.  The 
patient  should  be  got  as  soon  as  possible  in  bed,  and  warm  ami- 
cated  lotions  may  be  placed  over  his  epigastrium  and  concentrated 
food  administered,  and  the  patient  treated  according  to  circum- 
stances. 

It  has  been  suggested  to  perform  cystotomy  (as  in  the  median 
or  lateral  operation  for  stone),  in  these  cases,  and  if  it  were 
found  impossible  to  keep  the  bladder  empty  by  means  of  a  cathe- 
ter, the  proposition  might  be  reasonably  entertained.  Free  incis- 
ions should  be  made  on  the  first  outward  manifestation  of  urinary 
infiltration  having  occurred.  A  few  instances  are  on  record,  in 
which  the  bladder  has  been  ruptured  by  the  accumulation  of  its 
own  secretion ;  such  an  accident,  however,  is  very  rare,  the 
urethra  usually  giving  way,  in  such  cases,  rather  than  the  bladder. 

Wounds  of  the  Bladder  are  amongst  the  most  serious  com- 
plications of  fractures  of  the  pelvis.  The  bladder  may  also  be 
wounded  by  gunshot  projectiles,  by  pointed  instruments,  by  the 
horns  of  infuriated  animals,  etc.  When  the  wound  is  in  that  part 
of  the  organ  which  is  covered  with  peritoneum,  these  injuries  are 
usually  fatal,  but  there  are  numerous  instances  of  recovery  from 
wounds  of  the  bladder  inflicted  in  the  perineal  region.  The  treat- 
ment of  these  cases  is  essentially  that  which  has  been  described  in 
the  preceding  paragraph. 

Foreign  Bodies,  such  as  slate-pencils,  pins,  etc.,  may  be 
introduced  into  the  bladder,  through  the  urethra,  through  an 
external  wound,  or,  more  rarely  (by  the  process  of  ulceration), 
from  another  viscus — as  in  a  remarkable  case  recorded  by  Dr. 
Kingdon,  in  which  a  pin  having  been  swallowed,  lodged  in  the 
appendix  vermiformis,  from  which  it  subsequently  made  its  way 
into  the  bladder,  where  it  formed  the  nucleus  of  a  calculus  ;  the 
ulceration  by  which  this  process  was  attended,  gave  rise  to  the 
formation  of  an  intestino-vesical  fistula,  through  which  no  less 
than  six  round  worms  entered  the  bladder,  and  were  at  different 
times  discharged  from  the  urethra.  Foreign  bodies  may  occa- 
sionally be  spontaneously  expelled  from  the  bladder — or  may 
be  extracted  with  urethral  forceps  or  a  small  lithotrite,  if  the  sur- 
geon succeed  in  catching  them  in  the  direction  of  their  long  axis. 
In  the  male,  however,  it  is  usually  necessary  to  resort  to  lithotrity 
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(if  the  nature  of  the  body  admit  of  its  being  crushed),  or  to 
lithotomy,  the  median  being  in  snch  a  case  the  preferable  opera- 
tion. From  the  female  bladder,  foreign  bodies  may  be  con- 
veniently removed,  in  most  cases,  by  dilating  the  urethra  with  two 
or  three-bladed  forceps,  or  with  graduated  bougies,  until  the  fore- 
finger can  be  introduced,  when  it  is  very  easy  with  forceps  to  seize 
and  extract  the  foreign  body,  the  finger  serving  to  adjust  it  into 
a  favorable  position  for  removal.  It  occasionally  happens  that 
in  using  the  female  catheter,  the  instrument  slips  from  the  fin- 
gers, and  is  sucked  into  the  bladder.  In  the  event  of  such  an 
unfortunate  occurrence,  the  surgeon  should  at  once  dilate  the 
urethra  and  remove  the  foreign  body.  Fatal  ulceration  has 
resulted  under  these  circumstances,  from  the  delay  of  only  a  few 
days. 

Injuries  of  the  Rectum. —  Wounds  of  the  recum,  provided 
they  are  uncomplicated,  usually  heal  without  much  difficulty,  as 
is  seen  after  the  operation  for  fistula,  or  when  the  bowel  is  acci- 
dentally wounded  in  lithotomy.  If  the  lesion  involve  the  bladder 
or  vagina,  recto-vesical,  or  recto-vaginal  fistula  will  probably 
result,  and  require  the  performance  of  a  plastic  operation. 
Death  may  follow  perforation  of  the  rectum  (from  the  peritoneum 
being  opened),  as  has  occasionally  happened  from  the  incautious 
use  of  syringes,  or  of  rectal  bougies. 

Foreign  Bodies  are  occasionally  found  in  the  rectum,  and 
must  be  removed  with  scoop  or  forceps,  as  the  ingenuity  of  the 
surgeon,  and  the  exigencies  of  each  particular  case,  may  suggest. 
The  removal  of  masses  of  impacted  feces,  of  seeds  or  fruit-stones, 
etc. ,  may  often  be  accomplished  simply  by  the  repeated  use  of 
warm  enemata.  A  fish-bone,  or  similar  article,  may  be  caught 
in  one  of  the  pouches  of  the  rectum,  and,  by  the  resulting  ulcer- 
ation, give  rise  to  a  fistula  in  ano. 
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CHAPTER  V. 

HERNIA. 


SECTION     L 

CAUSES. 

Definition. — The  term  hernia  signifies  a  protrusion  of  any 
portion  of  the  viscera  through  an  abnormal  opening  in  the  walls 
of  the  cavity  within  which  the  protruded  part  is  naturally  con- 
tained. But  the  word,  used  by  itself,  is  restricted  to  signify 
protrusion  of  the  abdominal  viscera. 

Causes. — The  causes  of  hernia  may  be  divided  into  such  as 
pertain  to  the  general  condition  of  the  patient,  as  age,  sex,  etc., 
and  such  as  pertain  to  the  local  condition  of  the  part  in  which 
the  hernia  subsequently  occurs,  which  latter  are  called  the  incit- 
ing causes.  The  immediate  or  exciting  cause  of  rupture, 
when  any  such  can  be  alleged,  is  usually  some  violent  exertion, 
as  in  lifting,  coughing,  straining,  and  violent  crying. 

General  Predisposing  Causes. — Age.  The  majority  of 
cases  of  hernia  are  developed  in  infancy,  or  early  adult  life,  a 
statement  which  has  been  clearly  established  by  the  researches  of 
Mr.  Kingdon,  of  the  City  of  London  Truss  Society,  and  veri- 
fied by  Dr.  N.  W.  Hubbard,  of  New  York  City,  who  treated 
upward  of  fifteen  thousand  cases  during  his  practice,  and  oth- 
ers who  hare  given  this  subject  their  exclusive  attention. 

Sex. — The  male  sex  is  unquestionably  more  predisposed  to  the 
occurrence  of  hernia  than  the  female,  the  difference  being  most 
marked  in  infancy  and  early  childhood  on  account  of  the  causes 
which  will  be  referred  to  under  the  heading  of  local  or  inciting 
causes. 

Occupation  also  acts  as  a  predisposing  cause,  the  majority  of 
cases  of  hernia  in  adult  life  occurring  among  the  laboring  classes, 
and  produced  by  compression  of  the  viscera  by  the  action  of  the 
muscles  that  surround  them,  as  in  violent  bodily  exertion,  lifting 
heavy  weights,  etc.,  etc.,  especially  if  the  person  has  been  pre- 
viously weakened  by  illness. 
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The  anatomical  peculiarities  on  which  the  frequent  occurrence 
of  hernia  at  the  early  age  of  infancy  depends,  are,  first,  imper- 
fect closure  of  the  ventral  orifice  of  the  vaginal  process  of  the 
peritoneum,  and  persisting  patulousness  of  that  canal,  and 
abnormal  lengthening  of  the  cord. 

Local  or  Inciting  Causes. —  Wounds  or  subcutaneous  lac- 
eralions  of  the  abdominal  parietes  predispose  to  the  formation 
of  a  hernial  tumor,  as  also  weakening  of  the  walla  of  the  abdo- 
men, as  the  result  of  previous  inflammation,  abscess,  the  pressure 
of  the  gravid  uterus,  the  development  of  ovarian  tumors,  accum- 
ulation of  fat  in  the  omentum  or  mysentery. 

A  patulous  condition  of  the  vaginal  process  of  the  Peri- 
toneum, or  of  its  ventral  orifice,  is  the  most  frequent  predis- 
posing cause  of  hernia.  It  is  known  that  in  the  earlier  periods 
of  foetal  life,  the  testes  are  situated  in  the  lumbar  region,  whence 
they  gradually  descend  into  the  scrotum.  During  their  descent, 
they  are  behind  and  partially  invested  by  the  peritoneum,  a  pro- 
longation of  which  membrane  is  pushed  ahead  of  the  testicle  into 
the  scrotum  where  it  forms  the  tunica  vaginalis  on  either  side. 
This  peritoneal  covering  first  forms  one  common  sac  with  that  of 
the  peritoneum  itself,  and  the  communication  between  them  often 
persists  at  birth,  or  even  a  month  or  two  later;  usually,  however^ 
about  the  period  of  birth,  the  vaginal  process  divides  into  two 
portions,  by  the  contraction  of  the  sheath  and  the  formation  of 
adhesions  between  its  sides,  at  about  the  position  of  the  head  of 
the  epididymis.  The  lower  portion  invests  the  testicle,  forming 
the  tunica  vaginalis  propria  testis,  while  the  upper  portion 
lying  in  front  of  the  spermatic  cord  forms  the  tunica  vaginalis 
propria  funiculi.  It  not  unfrequently  happens  that  the  funi- 
cular portion  of  the  vaginal  process  persists  as  a  tube  of  small 
calibre,  closed  at  both  ends,  or,  more  rarely  its  ventral  or  testicu- 
lar orifice,  or  both,  remain  patulous,  and  predisposes  the  person 
in  whom  it  exists  to  the  occurrence  of  hernia.  The  testicular 
orifice,  is,  of  course,  that  by  which  the  funicular  portion  commu- 
nicates in  foetal  life  with  the  testicular  portion  of  the  vaginal 
process  of  the  peritoneum,  while  the  ventral  orifice  iB  that  by 
which  it  communicates  with  the  general  cavity  of  the  peritoneum, 
and  corresponds  in  position  with  the  internal  abdominal  ring 
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Tfith  this  condition  existing,  and  taking  into  consideration  the 
well  attested  fact  that  the  right  testicle  of  the  infant  after  birth 
is  retained  in  its  sac,  and  is  later  in  descending  into  the  scrotum 
than  the  testes  on  the  left  side,  with  the  corresponding  observa- 
tion that  the  appendages  of  the  right  testicle  are  shorter  and 
firmer  than  those  of  the  opposite  side  ;  and  furthermore,  that 
hernise  of  the  right  side  are  more  frequent  than  those  of  the  left, 
offer  an  explanation  why  herniae  in  infant  life  occur  more  often 
on  the  right  side.  It  is  said  by  Dr.  Hubbard,  above  quoted,  that 
his  hernial  statistics  (over  fifteen  thousand  cases)  disclose  the 
important  fact  that  more  than  two-thirds  of  the  cases  of  congeni- 
tal hernia  occur  on  the  right  side,  and  more  than  three-fifths  of 
oblique  inguinal  hernia  in  adults  are  on  the  same  side,  and 
undoubtedly  caused  by  the  fact  that  in  the  late  descent  of  the 
testicle  on  the  right  side  the  adhesions  at  the  internal  ring  do  not 
become  as  firmly  consolidated  as  before  birth. 

The  viscera  most  liable  to  hernial  protrusion  are  the  small 
intestines,  omentum,  and  arch  of  the  colon.  But  every  one  of 
them  has  occasionally  been  found  protruded,  partially  or  entirely 
— especially  in  cases  of  congenital  deficiency  of  the  abdominal 
parietes. 

The  sac  of  a  hernia  is  a  portion  of  the  parietal  or  reflected 
layer  of  peritoneum  which  the  protruding  viscera  push  before 
them  in  their  escape,  and  which  forms  a  pouch  containing  them. 
It  Yery  soon  contracts  adhesion  to  the  surrounding  cellular  tissue, 
and  consequently  does  not  return  into  the  abdomen  when  the 
viscera  are  replaced,  although  it  must  be  observed,  that  a  hernia 
may  be  pushed  back  en  masse ,  sac  and  all,  when  great  force  is 
used  in  reducing  a  strangulated  hernia.  As  the  hernia  increases 
in  size,  the  sac  also  increases ;  partly  by  growth,  partly  by  dis- 
tension, and  slight  laceration  or  unravelling ;  partly  by  fresh 
protrusion  of  peritoneum.  Sometimes  it  diminishes  in  thickness 
whilst  increasing  in  capacity ;  sometimes,  on  the  contrary,  it 
becomes  thick,  indurated,  and  divisible  into  layers.  Its  neck 
(the  narrow  part  which  communicates  with  the  abdomen)  always 
becomes  thickened,  rigid,  and  more  or  less  puckered,  in  conse- 
sequence  of  the  pressure  of  the  muscular  or  ligamentous  fibres 
which  surround  it.  Sometimes  the  sac  has  two  constricted  por- 
40 — vol.  n. 
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tions,  or  necks — either  because  (as  in  oblique  inguinal  hernia) 
it  passes  through  two  tendinous  apertures — (the  external  and 
internal  abdominal  rings) — or  because  the  original  neck  has 
been  pushed  down  by  a  fresh  protrusion.  Some  herniae,  how- 
ever, are  destitute  of  a  sac,  or  at  least  of  a  complete  one.  This 
may  happen, — 1.  If  the  protruded  viscus  is  not  naturally 
covered  by  peritoneum  ;  as  the  caecum.  2.  If  the  hernia  occur 
sin  consequence  of  a  penetrating  wound.  3.  In  some  cases  of 
.congenital  umbilical  hernia.  4.  Hernia  may  be  considered 
-virtually  without  a  sac,  if  the  sac  has  been  burst  by  a  blow,  or  if 
it  has  become  entirely  adherent  to  its  contents.  Instances,  again, 
are  known  in  which  two  peritoneal  sacs  have  protruded  through 
,one  and  the  same  aperture  in  the  abdominal  parietes ;  and  in 
which  one  sac  has  come  down  within  a  previously-existing  one. 

Division. — Hernia  is  divided  into  several  species  :  according 
to  its  situation — as  the  inguinal,  femoral,  etc.  ;  accord- 
ing to  the  condition  of  the  protruded  viscera  ;  which  may  be, 
1,  reducible,  or  returnable  into  the  abdomen  ;  2,  irreducible, 
that  is,  not  returnable  into  the  abdomen  ;  or  3,  strangulated ', 
that  is,  subject  to  some  constriction,  which  not  only  prevents 
their  return  into  the  abdomen,  but  also  interferes  with  the  passage 
of  their  contents,  and  with  their  circulation. 

SECTION  II. 

INGUINAL   HERNIA. 

Definition. — Inguinal  hernia  is  that  which  protrudes  through 
one  or  both  abdominal  rings. 

Varieties. — There  are  four  varieties.  The  oblique,  direct, 
congenital,  and  encysted. 

1.  The  oblique  inguinal  hernia  is  the  most  common.  It 
takes  precisely  the  same  route  as  the  testicle  takes  in  its  passage 
from  the  abdomen  into  the  scrotum.  It  commences  as  a  fullness 
or  swelling  at  the  situation  of  the  internal  abdominal  ring,  that 
is  to  say,  a  little  above  the  centre  of  Poupart's  ligament,  next 
passes  into  the  inguinal  canal  (and  in  this  stage  is  called 
bubonocele),  and  if  the  protrusion  increase,  it  projects  through 
the  external  ring,  and  descends  into  the  scrotum  of  the  male,   or 
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labium  of  the  female.  The  coverings  of  this  hernia  are,  1, 
skin.  2.  A  strong  layer  of  condensed  cellular  tissue  derived 
from  the  superficial  fascia  of  the  the  abdomen,  in  which  the 
external  epigastric  artery  ramifies.  With  this  is  mostly  incor- 
porated, 3,  the  fascia  spermatica,  a  tendinous  layer,  derived 
from  the  inter- columnar  bands,  a  set  of  semi-circular  fibres,  which 
connect  the  two  margins  of  the  external  ring.     Under  this  lies, 

4,  the  cremaster  muscle,  sometimes  called   tunica  communis. 

5.  .Next  comes  the  fascia  propria ,  a  cellular  layer  continuous 
with  the  facia  transversalis  of  the  abdomen;  and  lastly,  6,  the 
sac.  The  internal  epigastric  artery  is  always  internal  to  the 
neck  of  the  sac.  The  spermatic  cord  is  generally  behind  the 
sac  ;  but  in  old  cases,  the  parts  which  compose  the  spermatic 
cord  are  separated  by  the  tumor,  so  that  the  vas  deferens  and 
spermatic  artery  lie  sometimes  in  front,  sometimes  on  either  side 
of  it. 

The  direct  inguinal  hernia  bursts  through  the  conjoined 
tendon  of  the  internal  oblique  and  transvesalis  muscles,  just 
behind  the  external  ring.  Its  coverings  are  the  same  as  those  of 
the  oblique  variety,  except  the  cremaster,  for  it  has  no  connec- 
tion with  the  cord.  The  epigastric  artery  runs  external  to  the 
neck  of  the  sac.  This  hernia  may,  however,  push  the  conjoined 
tendons  before  it,  instead  of  bursting  through  it.  The  spermatic 
cord  generally  lies  on  its  outer  side. 

The  congenital  hernia  is  a  variety  of  the  oblique,  and  is  so 
called  because  the  state  of  parts  which  permits  of  it  only  exists 
at  or  soon  after  birth.  A  portion  of  omentum  or  intestine  accom- 
panies the  testicle  in  its  descent,  and  passes  down  with  it  into 
the  very  pouch  of  peritoneum  which  forms  the  tunica  vaginalis 
refiexa,  before  its  communication  with  the  general  peritoneal 
cavity  has  become  obliterated.  The  sac  of  this  hernia  is  conse- 
quently formed  by  the  tunica  vaginalis ;  its  coverings  in  other 
respects  are  the  same  as  those  of  the  oblique  variety,  and  the 
protruded  bowel  lies  in  immediate  contact  with  the  testicle,  and 
if  not  replaced  generally  adheres  to  it. 

The  encysted  (or  hernia  infantilis)  is  a  sub-variety  of 
the  cogenital.  The  protruding  bowel  pushes  before  it  a  sac  of 
peritoneum  either  into  or  close  behind  the  tunica"vaginalis,  and 
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this  tunic  and  the  sac  adhere  very  closely  together.  This  hernia, 
therefore,  has,  as  it  were,  two  sacs:  viz.,  one  proper  sac,  and 
another  anterior,  composed  of  the  tunica  vaginalis,  which  in 
these  cases  is  very  liable  to  be  the  seat  of  hydrocele. 

Diagnosis. — The  difference  between  the  oblique  and  direct 
inguinal  hernia,  and  their  relations  to  the  epigastric  artery, 
are  as  follows.  In  the  oblique,  the  neck  of  the  tumor  inclines 
upward  and  outward,  and  causes  a  fullness  extending  up  to  the 
middle  of  Poupart's  ligament.  See  Fig.  378.  In  the  direct,  it 
inclines  (if  at  all)  rather  inward  ;  and  when  the  hernia  \% 
reduced,  the  finger,  carrying  integument  before  it,  can  be  passed 
straight  back  into  the  abdominal  cavity.  See  Fig.  379.  But 
in  old  cases  of  oblique  hernia,  the  neck  of  the  sac  is  dragged 
down  toward  the  middle  line,  so  that  all  distinction  is  lost. 

Hydrocele  may  be  distinguished  from  hernia  by  its  begin- 
ning at  the  bottom  of  the  scrotum  ;  by  its  being  semi-transpar- 
ent and  fluctuating,  and  preventing  the  testicle  from  being  clearly 
felt  (whilst  the  cord  can  be  distinctly  felt  above  it);  and  by  not 
dilating  on  coughing.  Whereas  hernia  begins  at  the  top  of  the 
scrotum ;  it  is  not  transparent ;  does  not  fluctuate ;  does  not  pre- 
vent the  testicle  from  being  clearly  felt,  although  it  obscures  the 
cord ;  and  dilates  on  coughing.  But  hernia  may  and  does  often 
coexist  with  hydrocele,  the  former  beginning  from  above, 
the  latter  from  below.  Moreover,  a  hernia,  consisting  of  intes- 
tine greatly  distended  with  flatus,  has  been  known  to  be  as  trans- 
parent as  a  hyrocele. 

Hydrocele  of  the  Cord,  if  low  down,  may  be  distinguished 
by  its  transparency  and  fluctuation;  but  if  high  up,  it  may 
extend  into  the  abdominal  ring,  and  receive  an  impulse  on  cough- 
ing, and  the  diagnosis  be  very  difficult.  But  as  a  hernia  may  be 
concealed  behind  this  kind  of  tumor,  the  rule,  when  in  doubtY 
operate,  should  be  acted  upon  in  case  of  symptoms  of  stragula- 
tion. 

Varicocele  (or  cirsocele),  which  signifies  a  varicose 
enlargement  of  the  spermatic  veins,  resembles  hernia,  inasmuch 
as  it  increases  in  the  erect  posture,  and  perhaps  dilates  on 
coughing  ;  but  it  may  be  distinguished  from  hernia  by  its  feel- 
ing like  a  bundle  of  tightly-distended  veins  ;  and  although,   like 
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hernia,  it  disappears  when  the  patient  lies  down,  and  the  scrotum 
is  raised,  still  it  quickly  appears  again,  if  pressure  be  made  upon 
the  external  ring,  though  that  pressure  would  effectually  prevent 
a  hernia  from  coming  down  again. 

Lastly,  a  testicle  that  has  not  come  down  through  the 
external  abdominal  ring  into  the  scrotum,  has  been  frequently 
confounded  with  a  bubonocele,  or  small  hernia  in  the  inguinal 
canal ;  and  has  been  compressed  with  a  truss,  to  the  great  pain 
and  detriment-  of  the  patient.  A  little  care  and  attention  will 
prevent  this  mistake. 

Treatment. — Inguinal  hernia,  if  reducible,  must  be  kept 
up  with  a  truss.  Care  must  be  taken  not  to  let  the  pad  bear 
against  the  spinous  process  of  the  pubes,  or  the  spermatic  cord. 

Radical  Cure. — From  the  earliest  times  attempts  have  been 
made  to  produce  a  radical  cure  of  this  kind  of  hernia,  especially 
by  measures  calculated  to  obliterate  the  sac.  Thus,  excision  of 
the  sac,  and  of  the  testicle  with  it ; — ligature  of  the  sac  ; — pres- 
sure by  hard  trusses  ;  injection  of  iodine  ;  the  use  of  caustics,  so 
as  to  produce  a  slough  and  subsequent  firm  cicatrix ;  the  intro- 
duction of  isinglass,  blood,  and  goldbeaters'  skin,  have  been 
practiced  with  much  danger  and  little  success.  At  present  there 
are  operations  of  established  repute,  which  act  by  plugging  up 
and  closing  the  herniary  apertures,  which  will  be  pointed  out  at 
the  close  of  the  chapter. 

SECTION  III. 

FEMORAL  OR  CRURAL  HERNIA. 

Definition. — Femoral  hernia  is  that  which  escapes  behind 
Poupart's  ligament. 

It  passes  through  the  crural  ring — an  aperture  bounded  in- 
ternally by  GimbernaPs  ligament — externally  by  the  femoral 
vein — before,  by  Poupart's  ligament — and  behind  by  the  bone. 
It  next  descends  behind  the  falciform  process  of  the  fascia  lata ; 
thirdly,  it  comes  forward  through  the  saphenic  opening  of  that 
fascia ;  and  lastly,  as  its  size  increases  it  does  not  descend  down 
on  the  thigh,  but  turns  up  over  the  falciform  process,  and  lies  on 
the  anterior  surface  of  Poupart's  ligament.     The  coverings  of 
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this  hernia  are — 1.  Skin.  2.  The  superficial  fascia  of  the  thigh, 
loaded  with  fat,  and  divisible  into  an  uncertain  number  of  lay- 
ers. 3.  Fascia  propria,  a  layer  of  cellular  tissue  derived  from 
the  sheath  of  the  femoral  vessels,  or  according  to  others,  from 
the  fascia  cribrij ormis  which  closes  the  saphenic  aperture.  It 
is  in  general  pretty  dense  about  the  neck  of  the  hernia,  but  thin, 
or  even  deficient  on  its  fundus.  4.  The  sac.  Between  the  last 
two  there  is  often  found  a  considerable  layer  of  fat,  which  might 
be  mistaken  for  omentum. 

Femoral  hernia  rarely  attains  a  very  large  size.  It  is  much 
more  frequent  in  the  female  than  in  the  male,  obviously  from 
the  greater  breadth  of  the  pelvis. 

Diagnosis. — Femoral  hernia  may  be  distinguished  from 
the  inguinal  by  observing  that  Poupart's  ligament  can  be 
traced  over  the  neck  of  the  sac,  and  that  the  spinous  process  of 
the  pubes  lies  internal  to  it ;  whereas  it  is  the  reverse  in  the  ingui- 
nal hernia.  Besides,  the  femoral  is  generally  much  smaller. 
Supposing  that  a  large  femoral  hernia  is  so  fixed  that  it  will  not 
allow  the  course  of  Poupari's  ligament  to  be  traced,  the  diag- 
nostic mark  pointed  out  by  James,  of  Exeter,  may  be  attended 
to,  to-wit,  that  an  inguinal  hernia  descends  toward  the  labium, 
a  femoral  may  mount  up  to  near  the  spinous  process  of  the  ilium. 

Psoas  abscess  resembles  this  hernia  in  its  situation,  in 
dilating  on  coughing,  and  diminishing  when  the  patient  lies 
down.  The  points  of  distinction  are,  that  it  is  generally  more 
external,  that  it  fluctuates,  but  does  not  feel  tympanitic,  and  that' 
it  is  attended  with  symptoms  of  disease  of  the  spine. 

Varix  of  the  femoral  vein  also  resembles  this  hernia, 
inasmuch  as  it  dilates  somewhat  on  coughing,  and  diminishes 
when  the  patient  lies  down  ;  but  then  if  pressure  be  made  below 
Poupart's  ligament,  the  swelling  quickly  reappears,  although  it 
must  be  evident  that  under  such  circumstances  a  hernia  could  not 
come  down. 

Bubo  and  other  tumors  of  the  groin  may  in  most  cases* 
be  recognized  by  their  general  character  and  history,  and  by 
their  being  unattended  with  symptoms  of  inflammation  or  obstruc- 
tion of  the  bowels.  But  if  there  be  any  such  swelling,  and  symp- 
toms of  strangulation  as  well,  an  incision  should  certainly  be 
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made  to  examine  it ;  for  there  may  be  a  tumor  that  may  be  sat- 
isfactorily proved  to  be  an  enlarged  gland,  and  yet  there  may 
be  a  small  knuckle  of  intestine  strangulated  behind  it. 

Lastly,  the  possibility  of  there  being  a  strangulated  obtura- 
tor hernia  behind  the  femoral  hernia  should  not  be  lost  sight  of. 

Treatment. — The  reducible  femoral  hernia  should  be  sup- 
ported by  a  truss,  the  pad  of  which  should  tell  against  the  hol- 
low which  is  just  inferior  and  external  to  the  spinous  process  of 
the  pubes.     This  hernia  is  very  seldom,  if  ever,  cured  radically. 

The  irreducible  should  be  supported  by  a  truss  with  a  hollow 
pad;  or  perhaps,  (if  it  be  omental)  the  pressure  of  a  common 
pad  may  be  borne. 

SECTION  IV. 

REDUCIBLE     HERNIA. 

Symptoms. — A  soft  compressible  swelling  appears  at  some 
part  of  the  abdominal  parietes.  It  increases  in  size  when  the 
patient  stands  up ;  if  grasped,  it  is  found  to  dilate  when  he 
coughs  or  makes  any  exertion ;  and  it  diminishes  or  disappears 
when  he  lies  \down,  or  when  properly-directed  pressure  is  made 
upon  it.  If  the  sac  contains  intestine  (enterocele),  the  tumor  is 
smooth,  rounded,  and  elastic  ;  borborygmi  (or  flatulent  croak  - 
ings)  are  occasionally  heard  in  it,  and  when  pressed  upon,  the 
bowel  returns  into  the  abdomen  with  a  sudden  jerk  and  gurgling 
noise.  [It  is  moreover  resonant  on  percussion.]  If,  however,  it 
contains  omentum  (epiplocele),  the  tumor  is  flattened,  inelastic, 
flabby,  and  unequal  to  the  touch,  and  when  pressed,  it  returns 
without  noise,  and  very  slowly,  the  pressure  requiring  to  be  con- 
tinued till  it  has  nearly  disappeared.  But  very  often  one  hernial 
sac  contains  both  intestine  and  omentum  (entero-epiplocele)  ; 
and  very  frequently  it  is  perfectly  impossible  to  ascertain  which 
it  contains  by  any  external  examination. 

Treatment. — This  may  be  palliative  or  radical.  The  usual 
plan  is,  to  employ  a  truss ,  an  instrument  consisting  of  a  pad  placed 
on  the  seat  of  protrusion,  and  of  a  steel  spring  which  passes  round 
the  body,  and  causes  the  padyto  press  with  the  requisite  degree  of 
force.     In  writing  for  a  truss\it  is  usual  to  give  the  circumference 

\ 


624  SCIENCE  AND  ART  OF  SURGERY. 

of  the  body  at  the  hips,  midway  between  the  spine  of  the  ilium 
and  the  trochanter.  The  patient  must  expect  to  find  the  truss 
rather  irksome  for  the  first  week.  It  should  be  constantly  worn 
by  day  ;  and  if  the  patient  will  submit  to  wear  it  at  night,  also, 
so  much  the  better.  If  he  will  not  do  this,  he  should,  at  all 
events,  apply  it  in  the  morning,  before  he  rises  from  the  recum- 
bent posture.  The  skin  of  the  pars  which  it  presses  upon  should 
be  regularly  washed,  and  bathed  with  Arnica  lotion,  else  large 
boils  are  apt  to  form  on  it. 

Palliative  Treatment. — This  consists  in  preventing  the 
descent  of  the  hernia  by  the  application  of  a  suitable  truss  or 
bandage.  In  cases  of  umbilical  and  ventral  rupture,  an  elastic 
band  and  pad  may  be  the  best  means  of  retention,  but  a  truss  is 
preferable  for  the  ordinary  forms  of  hernia.  I  do  not  purpose  to 
enter  into  any  discussion  of  the  comparative  merits  of  the  many 
forms  of  truss  which  are  offered  by  their  respective  inventors  to 
the  profession  and  the  public,  but  shall  merely  mention  what  may 
be  considered  the  requisites  of  a  good  truss. 

A  Truss  consists  essentially  of  a  pad  and  &  spring  ;  the  pad 
should  be  firm,  slightly  convex  upon  the  surface  (except  in  par- 
ticular cases)  of  an  oval  or  elongated  triangular  shape,  and  suffi- 
cieatly  large  to  compress  not  only  the  aperture  through  which  the 
hernia  escapes,  but  the  whole  canal  through  which  it  has  passed 
to  reach  the  surface.  The  pad  may  be  of  buckskin,  firmly  stuffed, 
of  polished  wood,  or  of  such  other  material  as  may  be  found  by 
experience  to  produce  least  irritation  of  the  skin,  some  patients 
in  this  respect  differing  from  others.  In  certain  cases,  in  which 
the  ring  through  which  the  hernia  protrudes  is  very  large,  the 
ordinary  convex,  oval  or  triangular  pad,  may  be  advantageously 
replaced  by  one  of  a  horse-shoe  or  ring  shape,  as  recommended  by 
Mr.  J.  Wood.  As  a  rule,  the  plate  which  forms  the  back  of  the 
pad  should  be  made  of  the  same  piece  of  metal  as  the  spring, 
while  the  bearing  of  the  pad  should  not  be  directly  inward,  but 
somewhat  upward  as  well,  the  particular  angle  varying  according 
to  the  shape  of  the  patient's  abdomen.  The  spring  of  a  truss  is 
made  of  metal  (covered"  with  buckskiu  or  leather),  and  curved  so 
as  to  pass  around  the  patient's  trunW  just  above  the  rim  of  the 
pelvis  ;  it  should  not  touch  except  aft;  the  point  of  counterpressure, 
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which,  in  the  ordinary  single-pad. truss,  is  at  the  patient's  hip,  on 
the  opposite  side  to  that  of  the  rupture — and  at  this  point  the 
spring  should  be  beaten  thin,  curved  to  fit  the  part,  and  suitably 
padded.  The  spring  should  be  elastic,  and  should  exercise  just 
enough  force  to  keep  the  hernia  reduced,  without  pressing  so 
deeply  as  to  cause  absorption  of  the  abdominal  parietes.  From 
the  free  end  of  the  spring,  a  leather  strap  passes  to  the  pad,  thus 
completing  the  circle  around  the  patient's  pelvis,  while,  for 
additional  security,  another  strap  may  pass  from  the  body  of  the 
spring  along  the  fold  of  the  buttock  and  around  the  inside  of  the 
thigh,  to  be  fastened  to  a  button  at  the  lower  edge  of  the  pad. 

In  many  cases,  particularly  in  those  of  persons  with  fat  and 
pendulous  abdomens,  it  is  difficult  to  keep  a  hernia  reduced  except 
by  using  a  spring  of  such  power  as  to  produce  great  discomfort, 
beside  incurring  the  risk  of  encouraging  the  development  of  a 
rupture  on  the  opposite  side;  under  such  circumstances,  it  may 
be  better  to  employ  a  double-pad  truss,  thus  affording  support  to 
both  sides  of  the  abdomen.  The  points  of  counterpressure,  when 
such  an  instrument  is  used,  are  situated  on  either  side  of  the 
spine.  The  double-pad  truss  is,  of  course,  necessary  in  cases 
of  double  hernia. 

Before  applying  a  truss  the  hernia  should  be  completely 
reduced,  and  the  apparatus  then  adjusted,  while  the  patient  is  in 
the  recumbent  posture  ;  the  truss  may  be  left  off  at  night,  being 
removed  after  the  patient  is  in  bed  and  re-applied  before  he  rises, 
but  should  be  constantly  worn  at  oth<?r  times.  Every  one  who  is 
ruptured  should  be  provided  with  at  least  two  trusses,  so  that  if 
one  break,  another  may  be  immediately  substituted  ;  and  it  is 
well  to  have  one  furnished  with  a  plain  wooden  pad,  for  use  while 
bathing,  etc.  If  the  pad  of  a  truss  tend  to  produce  chafing,  as 
is  apt  to  be  the  case  in  hot  weather,  the  part  should  be  frequently 
\tfashed  with  Arnica  water,  and  welldusted  with  ordinary  toilet 
powder,  or  Lycopodium.  The  necessity  of  constantly  wearing 
the  truss,  and  of  never  permitting  the  descent  of  the  hernia,  can- 
not be  too  strongly  insisted  upon.  The  only  circumstance  which 
should  be  allowed  to  prevent  the  use  of  the  instrument,  is  the 
presence  of  an  undescended  testis  in  such  a  part  of  the  inguinal 
canal  as  to  render  the  pressure  of  the  truss-pad  unbearable ;  and 


626  SCIENCE  AND  ART  OP  SURGERY. 

even  such  a  case  should  not  be  abandoned,  without  an  attempt  to 
effect  the  desired  object  by  trying  various  forms  of  apparatus. 

As  a  test  for  the  efficiency  of  a  truss,  Erichsen  advises  that  the 
patient  should  be  directed  to  cough,  while  sitting  on  the  edge  of 
a  chair,  leaning  forward,  and  with  the  legs  extended  and  widely 
separated  ;  if  the  hernia  do  not  slip  down  behind  the  pad  under 
these  circumstances,  the  instrument  may  be  considered  satif  actory. 

Radical  Cure  of  Hernia. — In  those  cases  in  which  the  vagi- 
nal process  of  the  peritoneum  constitutes  the  sac  of  a  hernia 
{congenital  sac),  the  application  of  a  well-fitting  truss  will 
occasionally  effect  a  cure  (particularly  if  the  patient  be  an  infant), 
by  inducing  the  formation  of  adhesions  between  the  opposing 
sides  of  the  canal,  and  thus  imitating  the  process  of  nature  in 
accomplishing  the  closure  of  the  part.  In  the  other  forms  of 
hernia,  in  which  the  sac  is  slowly  developed  (acquired  sac),  it 
may  be  possible  to  jweveni  the  formation  of  the  sac  by  the 
employment  of  a  truss  ;  but  when  once  formed,  all  that  can  usu- 
ally be  hoped  for,  in  the  use  of  the  instrument,  is  to  check  the 
further  enlargement  of  the  sac  by  keeping  the  hernia  constantly 
reduced.  Hence,  although  when  provided  with  a  suitable  truss,  a 
person  who  is  ruptured  may  go  through  a  long  life  with  safety 
and  comfort,  it  is  not  strange  that  attempts  should  have  been 
made  to  effect  a  radical  cure  of  hernia  by  other  means. 

Castration,  excision  of  the  sac,  ligation  or  scarification  of  its 
neck,  and  acupuncturation,  have  at  various  times  been  recom- 
mended and  practiced,  but  are  now  matters  chiefly  of  historical 
interest.  The  injection  of  the  sac  with  tincture  of  Iodine, 
has  been  advantageously  resorted  to  by  Professor  Pancoast. 
Gerdy's  operation,  which  consisted  in  simply  invaginating  a  por- 
tion of  the  sac  and  superjacent  integuments,  by  pushing  them  up 
with  the  finger  into  the  canal  through  which  the  rupture  descended, 
and  holding  them  there  with  sutures,  while  adhesion  was  pro- 
moted by  the  application  of  liq.  JUmmonia  to  remove  the  cuticle 
of  the  invaginated  part,  has  been  revived  with  various  modifica- 
tions and  improvements  by  Syme,  Fayrer,  Wutzer,  Wells,  Davies, 
Armsby,  D.  H.  Agnew,  and  others;  while  another  very  ingenious 
procedure,  combining  invagination  with  ligation  of  the  neck  of 
the  sac,  has  been  devised  by  J.  Wood,  of  King's  College,  London. 
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The  subcutaneous  employment  of  the  silver-wire  suture  has  been 
recently  recommended  by  Richardson,  of  New  Orleans,  and  by 
Chisolm,  of  Maryland.  The  more  important  operations  for  the 
radical  cure  of  hernia  will  be  described  under  the  heads  of  the 
special  forms  of  the  disease  for  which  they  are  adapted  ;  but  it  will 
be  convenient  to  refer,  in  this  place,  to  the  general  question  of 
the  applicability  of  such  modes  of  treatment. 

The  objections  to  any  operation  for  the  radical  cure  of  hernia 
are  1st,  the  risk  by  which  the  procedure  is  necessarily  attended, 
and  2nd,  the  probability  of  failure  by  the  hernia  recurring  in 
spite  of  the  operation. 

There  is,  in  the  first  place,  the  risk  of  inflicting  direct 
injury  upon  important  vessels,  the  peritoneal  cavity,  or  even  the 
bowel  itself.  A  skillful  operator  could  doubtless  avoid  these 
accidents,  yet  the  possibility  of  their  occurrence  should  be  borne 
in  mind  in  estimating  the  dangers  of  the  procedure.  But  even 
if  no  such  untoward  event  as  has  been  referred  to  mars  the  pro- 
gress of  the  operation,  it  is  evident  that  in  every  case  there  is 
necessarily  a  risk  of  the  development  of  peritonitis ;  for  every 
operation  aims  to  effect  a  cure  by  inducing  a  certain  amount  of 
inflammation  in  the  neck  of  the  sac,  and  it  is  impossible  to  be 
sure  that  this  inflammation  may  not  spread  further  than  is  intended. 
And,  although  the  statistics  of  various  modes  of  operating  show 
that  but  few  deaths  have  actually  occurred  from  peritoneal  inflam- 
mation, in  proportion  to  the  number  of  cases  in  which  the  opera- 
tions have  been  performed,  yet,  as  justly  remarked  by  Birkett, 
these  facts  only  show  that  peritonitis  is  not  a  necessary  conse- 
quence of  the  procedure. 

If,  however,  the  chance  of  a  fatal  termination  is  small,  the 
probability  of  failure  is  comparatively  great.  Mr.  Wood** 
has  pointed  out  that  the  main  cause  of  failure,  in  most  opera- 
tions for  the  radical  cure  of  hernia,  lies  in  the  neglect  to  include 
the  posterior  wall  of  the  canal  in  the  part  operated  on,  the  rupture 
sooner  or  later  redescending  behind  the  seat  of  operation  ;  and 
hence  a  prominent  feature  in  his  own  mode  of  procedure,  con- 
sists in  drawing  forward  the  poaterior  wall  of  the  canal,  so  as  to 

*  On  Rupture,  etc.    London,  1863,  p.  147. 
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induce  its  adhesion  to  the  anterior  ;  yet  of  the  sixty  cases  reported 
in  his  work,  one  ended  in  death,  and  eleven  in  failure  ;  of  six 
more,  the  termination  was  doubtful ;  while  of  the  forty-two 
recoveries,  ten  had  not  been  heard  from  since  their  discharge 
from  hospital — so  that  the  positively  ascertained  number  of  per- 
manent recoveries,  which  he  was  then  able  to  report,  was  but 
little  more  than  half  of  the  number  operated  upon.*  Another 
cause  of  failure,  which  equally  affects  every  form  of  operation,  • 
is  strongly  insisted  upon  by  Birkett,  though  denied  by  Wood ; 
this  is  the  existence  of  relaxation  and  elongation  of  the  mesen- 
tery, which  will,  when  present,  tend  to  allow  the  reproduction  of 
the  rupture  in  the  same  or  another  part. 

Hence  it  would  appear  that  the  most  favorable  view  to  be  taken 
of  any  operation  which  has  been  as  yet  proposed  for  the  radical 
cure  of  hernia,  is  that  while  not  necessarily  followed  by  grave 
consequences,  it  is  not  unattended  with  risk,  and  by  no  means 
certain  to  effect  the  object  designed  ;  and  that  in  consideration  of 
the  safe  and  really  satisfactory  means  of  palliation  afforded  by 
the  use  of  a  truss,  the  radical  treatment  must  be  'looked  upon  as 
at  best  an  operation  of  complaisance  or  expediency.  The  most 
favorable  cases  for  operation  are  probably  those  of  hernia  into 
the  vaginal  process  or  its  funicular  portion,  the  so-called  con- 
genital or  infantile  cases  ;  for,  as  remarked  by  Birkett,  it  is  almost 
exclusively  in  these  cases  that  a  natural  tendency  to  spontaneous 
cure  has  been  observed.  The  operation  is  doubtless  justifiable  in 
exceptional  instances,  as  when  it  is  found  impossible  to  maintain 
reduction  by  means  of  a  truss,  or  when  the  occupation  of  the 
patient  or  other  causes  render  the  inconvenience  of  wearing  a 
truss  more  than  ordinarily  burdensome  ;  but,  though  occasionally 
justifiable,  the  operation  is  not,  in  any  case,  one  to  be  urged  upon 
the  pationt,  nor  to  be  performed  without  his  fully  understanding 
the  uncertainties  and  dangers  of  the  procedure :  and  in  the  im- 
mense majority  of  cases  the  surgeon  will  best  consult  both  his 
own  reputation  and  the  good  of  his  patient,  by  dissuading  from 
any  but  palliative  treatment. 

*  According  to  Druitt,  however  (Surgeon's  Vade  Mecum,  10th  edit.)i 
of  155  cases  operated  on  by  Wood  up  to  1870, 113  are  to  be  classed  as 
recoveries,  and  only  2  proved  fatal. 
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SECTION  V. 


IRREDUCIBLE     HERNIA. 


Definition. — Hernia  is  said  to  be  irreducible^  simply,  when 
the  protruded  viscera  cannot  be  returned  into  the  abdomen ; 
although  there  is  no  impediment  to  the  passage  of  their  contents, 
or  to  their  circulation. 

Causes. — Hernia  may  be  rendered  irreducible,  1,  by  an  adhe- 
sion of  the  sac  to  its  contents,  or  of  the  latter  to  each  other,  or 
by  membranous  bands  formed  across  the  sac.  2.  By  enlargement 
of  the  omentum  or  mesentery — whether  from  simple  deposition  of 
fat,  or  from  sarcomatous  or  other  organic  change.  3.  Omental 
hernia  may  bo  rendered  irreducible  by  a  contraction  of  that  por- 
tion which  lies  in  the  neck  of  the  sac,  so  that  it  is  not  stiff  enough 
to  stand  against  the  pressure  intended  to  push  it  back  into  the 
abdomen,  but  doubles  up  under  it. 

Consequences. — Irreducible  hernia  may  produce  sundry  incon- 
veniences. In  the  first  place,  the  patient  is  often  liable  to  drag- 
ging pains  in  the  abdomen,  or  perhaps  attacks  of  vomiting,  which 
come  on  after  food,  or  when  he  assumes  the  erect  posture, 
because  the  protruded  omentum  or  intestines  being  fixed,  resist 
all  distension  or  upward  movement  of  the  stomach.  These  incon- 
veniences will  be  greatly  aggravated,  if  the  patient  increase  in 
corpulency,  or  become  pregnant.  Moreover,  the  protruded  bow- 
els being  deprived  of  the  support  naturally  afforded  them  by  the 
abdominal  muscles,  their  feculent  contents  are  apt  to  lodge  in 
them,  and  frequently  cause  colic  or  constipation.  Lastly,  the 
bowel  is  greatly  exposed  to  external  injury,  and  in  constant 
hazard  of  strangulation. 

Treatment, — This  may  be  either  palliative  or  radical.  The 
palliative  treatment  consists  in  applying  a  hollow  bag  truss, 
or  else  a  truss  with  a  hollow  pad  that  shall  firmly  embrace  the 
hernia,  and  prevent  any  additional  protrusion.  The  patient 
should  avoid  all  violent  exertion  or  excess  in  diet,  and  should 
never  let  his  bowels  be  confined. 

Radical  Cure. — It-  has  occasionally  happened,  after  confine- 
ment to  bed  for  several  weeks  with  fever  or  some  other  emaciat- 
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ing  ailment,  that  a  hernia,  irreducible  before,  has  been  replaced 
with  ease,  owing  to  an  absorption  of  the  fat  of  the  omentum  or 
mesentery  and  relaxation  of  the  abdominal  apertures.  The  same 
result  has  also  in  some  cases  been  effected  by  art — by  keeping 
the  patient  in  the  recumbent  posture  and  on  very  low  diet  for  six 
weeks  or  two  months,  and  by  the  frequent  use  of  glysters  and 
laxatives,  and  at  the  same  time  by  keeping  up  a  constant  equa- 
ble pressure  on  the  tumor  by  means  of  a  bag  truss  made  to  lace 
over  it.  This  plan  is  very  uncertain  as  to  its  results,  and  will  be 
effectually  defeated  if  there  are  any  adhesions  ;  and,  besides, 
there  are  not  many  patients  who  will  submit  to  it.  It  will  be 
more  likely  to  succeed  if  the  hernia  is  omental,  than  if  it  con- 
tain intestines.  But  several  instances  are  known,  in  which, 
after  the  contents  of  old  hernise  had  been  replaced,  they  produced 
so  much  irritation  in  the  abdomen,  that  the  patients  were  glad  to 
compound  for  their  life  by  keeping  the  hernia.  Any  surgical 
operation  with  the  view  of  opening  the  sac,  dividing  adhesions, 
and  returning  the  parts  into  the  abdomen,  is  scarcely  justifiable, 
as  it  would  be  exposing  life  to  too  great  a  hazard. 

SECTION  VI. 

STRANGULATED    HERNIA. 

Definition. — Hernia  is  said  to  be  strangulated,  when  it  is 
constricted  in  such  a  way,  that  the  contents  of  the  protruded 
bowel  cannot  be  propelled  onward,  and  the  return  of  its  ven- 
ous blood  is  impeded. 

The  causes  of  strangulation  may  be,  1.  A  sudden  protrusion 
of  bowel  or  omentum  through  a  narrow  aperture,  in  consequence 
of  violent  exertion  ;  a  thing  not  unlikely  to  happen  if  a  truss  has 
been  worn  for  some  time,  and  then  is  carelessly  left  off.  2.  Dis- 
tension of  the  protruded  intestines  by  flatus  or  feces,  or  tumefac- 
tion and  congestion  of  the  omentum  or  mesentery.  3.  Swelling 
of  the  neck  of  the  sac  may  be  a  cause  ;  and  spasm  was  formerly 
considered  so. 

The  seat  of  stricture  is  either  the  thickened  portion  of  peri- 
toneum which  forms  the  neck  of  the  sac,  or  tendinous  bands 
external  to  it.     In  some  cases  the  bowel  has  been  constricted  by 
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membranous  bands,  or  by  fissures  in  the  omentum  within  the  sac 
itself.  But  it  must  be  recollected  that  the  membranous  aper- 
ture, through  which  the  displaced  bowel  passes,  does  not  exert 
any  active  force  upon  it ;— on  the  contrary,  it  is  the  ruptured 
part  which  has  been  squeezed  into  a  narrow  aperture,  and  is 
pressing  outwardly  against  that  aperture.  Yet  the  effect  is  the 
same  in  either  case. 

The  symptoms  of  strangulated  hernia,  are,  first,  those  of 
obstruction  of  the  bowels  ;  secondly,  those  of  inflammation. 
The  patient  first  complains  o£  flatulenoe,  colicky  pains,  a  sense  of 
tightness  across  the  belly,  desire  to  go  to  stool,  and  inability  to 
evacuate.  It  is  true  that  stools  may  be  passed  if  there  be  any 
fecal  matter  in  the  bowel  below  the  hernia,  or  if  the  hernia  be 
entirely  omental,  but  with  very  transient  relief.  To  these  symp- 
toms succeed  vomiting  of  the  contents  of  the  stomach,  then  of 
.  mucus  and  bile,  and  lastly  of  matters  which  have  acquired  a  ster- 
coraceous  appearance  by  being  delayed  in  the  small  intestines. 
On  examination  the  surgeon  finds  a  rupture,  which  he  cannot 
put  back,  and  which  is  uneasy,  tense,  and  incompressible.  The 
communication  between  the  abdomen  and  the  misplaced  bowel  is 
almost,  or  if  the  stricture  be  tight,  is  quite  interrupted;  and 
therefore  the  impulse  felt  on  coughing  is  either  diminished  or  alto- 
gether lost.  Moreover,  as  Mr.  Luke  very  clearly  pointed  out,  if 
the  hernial  tumor  is  examined  with  both  hands,  and  if  one 
hand  is  employed  in  grasping  the  body  of  the  tumor,  and  two 
fingers  of  the  other  in  feeling  near  the  neck  of  the  tumor  for 
the  impulse  created  by  each  act  of  compression,  it  will  be  found 
that  the  sensation  of  impulse  will  cease  to  be  felt  at  the  part 
where  the  stricture  exists  ;  and  will  not  be  felt  all  along  the  neck 
of  the  hernia,  aB  it  would  if  no  stricture  existed.  If  this  state 
of  things  continue,  the  inflammatory  stage  comes  on.  The  neck 
of  the  sack  becomes  tender,  and  tenderness  diffuses  itself  over 
the  tumor  and  over  the  abdomen,  both  of  which  become  very  pain- 
ful and  much  more  swelled.  The  countenance  is  anxious  ;  the  vom- 
iting constant ;  the  patient  restless  and  despondent ;  and  the  pulse 
small,  hard,  and  wiry.  After  a  variable  time,  the  constricted 
parts  begin  to  mortify.  The  skin  becomes  cold,  the  pulse  very 
rapid  and  tremulous,  and  the  tumor  dusky  red  and  emphysema- 
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tous ;  but  the  pain  ceases,  and  the  patient  having  perhaps 
expressed  himself  altogether  relieved,  soon  afterward  dies. 

Varieties. — There  is  often  considerable  diversity  in  the  rapid- 
ity and  violence  of  these  symptoms.  If  the  patient  is  a  strong 
adult,  and  the  strangulation  has  commenced  suddenly  with  a  fresh 
protrusion  during  some  forcible  exertion,  the  inflammatory  stage 
may  come  on  instantly,  and  be  followed  by  death  in  a  very  few 
hours.  On  the  other  hand,  if  the  patient  is  old,  if  the  hernia  has 
been  long  irreducible,  and  has  a  large  neck,  and  if  the  strangu- 
lation is  produced  by  distension  of  the  protruded  bowel  with  flatus 
or  feces — the  symptoms  of  mere  obstruction  may  last  many  days, 
before  those  of  inflammation  come  on.  To  this  latter  class  of 
cases  the  term  incarcerated  is  applicable.*  Again,  if  the  her- 
nia be  omental,  the  symptoms  will  probably  be  less  acute  than  if 
it  be  intestinal ;  but  not  much  less.  Even  if  a  portion  of  the 
calibre  of  the  bowel  is  constricted,  and  not  the  whole — so  that  a 
passage  may  be  left — the  symptoms  will  be  the  same. 

Morbid  appearances. — After  death  from  strangulated  her- 
nia, the  bowels  are  found  reddened,  the  upper  portion  of  them 
much  distended,  and  there  are  effusions  of  turbid  serum  and 
lymph.  Around  the  sac  the  tissues  are  (Edematous  or  emphyse- 
matous. The  strangulated  intestine  is  dark,  claret- colored,  and 
turgid  with  blood,  roughened  in  patches  by  a  coating  of  lymph  ; 
— or  displaying  patches  of  gangrene,  in  the  form  of  greenish  or 
ash- colored  spots,  which  break  down  under  the  finger.  The- 
mucous  and  muscular  coats,  where  they  have  been  subjected  to 
the  pressure  of  the  stricture,  are  liable  to  be  ulcerated.  The 
omentum  is  dark  red ;  if  gangrenous,  it  feels  crispy  and  emphy- 
sematous, and  the  blood  in  its  veins  is  coagulated.  The  sac  also- 
contains  bloody  serum. 

Treatment. — The  indications  are,  to  return  the  intestine,  or 
such  portion  of  it  as  may  be  reducible ;  and  for  this  purpose  to 
divide  any  constricting  part,  if  necessary. 

The  Taxis. — This  is  a  Greek  word,  absurdly  and  pedantically 
used  to  signify  the   acts  of  gentle  pressure  with  the  hands,  by 

*  There  is  great  confusion  in  the  use  of  these  terms,  as  some  surgeons 
employ  the  term  incarcerated  to  signify  what  is  generally  known  as  irre- 
ducible hernia. 
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which  herniae  are  reduced.  The  bladder  having  been  emptied, 
the  patient  should  lie  down  in  an  attitude  of  complete  repose,  and 
be  put  under  the  influence  of  chloroform  ;  if  this  be  not  used,  he 
may  be  made  to  lie  in  a  warm  bath,  with  his  shoulders  raised  ; 
and  both  his  thighs  should  be  bent  toward  the  belly,  and  be 
placed  close  to  each  other,  so  that  every  muscle  and  ligament 
connected  with  the  abdomen  may  be  relaxed.  If  not  etherized, 
he  should  be  engaged  in  conversation,  to  prevent  him  from  strain- 
ing with  his  respiratory  muscles.  In  order  effectually  to  remove 
the  expulsive  force  of  the  diaphragm,  Dr.  Buchanan,  of  Glas- 
gow, directs  the  patient  to  make  a  deep  expiration,  and  to  abstain 
from  drawing  in  the  breath  as  long  as  possible.  Then  the  surgeon, 
if  the  tumor  be  large,  grasps  it  with  the  palms  of  both  hands, 
firmly  compresses  it,  so  as  to  squeeze  out  a  little  flatus  and  ven- 
ous blood,  and  occasionally  with  his  fingers  gently  moves  the  parts 
at  the  neck  of  the  tumor,  or  perhaps  tries  to  pull  them  very  gently 
downward,  in  order  if  possible  to  dislodge  them.*  This  opera- 
tion may  be  continued  for  a  quarter  or  a  half  an  hour,  or  longer, 
if  the  tumor  is  indolent,  but  not  so  long  if  is  tender  ;  and  at  last, 
perhaps,  the  surgeon  will  be  delighted  to  hear  a  gurgling  sound 
accompanying  the  return  of  a  portion  of  intestine.  The  oper- 
ator should  recollect  that  too  much  force  may  bruise  or  rup- 
ture the  viscera,  or  drive  sac  and  all  into  the  abdomen,  or  push 
them  between  the  layers  of  abdominal  muscles,  and  that  he  must 
not  be  satisfied  with  a  partial  reduction  of  the  volume  and  ten- 
sion of  the  tumor,  if  the  vomiting  remains  unrelieved ;  because, 
as  Mr.  Mayo  has  shown,  such  a  diminution  might  be  caused  by 
merely  forcing  the  serum  contained  in  the  sac  into  the  abdom- 
inal cavity. 
If  the  taxis   do  not   succeed,  certain   auxilliary  measures  are 

commonly  resorted  to. 
The  first  to  be  mentioned  is  chloroform  or  ether ,  or  a  mixture 

*  Mr.  T.  Hunt,  late  of  Heme  Bay,  now  of  Alfred  Place,  in  a  communi- 
cation with  which  he  has  favored  the  author,  condemns  all  kneading  and 
pushing,  and  says  that  he  believes  that  gentle,  long-continued,  and  equa- 
ble pressure  will  reduce  every  hernia,  provided  time  and  gentleness  are 
allowed  for  the  operation.  Mr.  Hunt's  opinion  is  grounded  upon, 
numerous  cases  during  a  practice  of  thirty  years. 
41 — vol.  n. 
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of  the  two,  as  before  directed,  inhaled  till  it  produces  complete 
relaxation  and  unconsciousness. 

The  hot  bath  (96  deg. — 100  deg.  F.)  continued  long  enough 
to  produce  great  relaxation  is  useful  in  similar  cases  ;  but  it 
must  be  recollected  that  a  delicate  person  will  not  be  very  likely 
to  bear  the  shock  of  an  operation,  if  bled  or  boiled  to  death's 
door  first  of  all. 

The  tobacco  enema  has  certainly  been  successful  in  many 
cases,  especially  of  inguinal  hernia;  but  it  is  a  most  dangerous 
remedy.  It  has  proved  immediately  fatal  to  some  patients,  and 
has  rendered  others  incapable  of  surviving  the  shock  of  the 
operation. 

Cold  applied  to  the  tumor  by  means  of  pounded  ice  or  a 
freezing  mixture  in  a  bladder,  is  a  remedy  commonly  enumer- 
ated ;  and  is  said  to  be  most  applicable  to  large  scrotal  hernias 
when  the  symptoms  are  npt  very  urgent.  But  it  is  not  without 
its  hazards ;  as  cold  applied  and  continued  for  any  length  of 
time  over  the  point  of  stricture,  will  increase  the  contractibility, 
and  therefore  retard  the  introduction  of  the  sac  within  the 
abdomen. 

Surgical  Anatomy  of  Inguinal  Hernia. — Inguinal  hernia 
is  that  form  which  occurs  just  above  Poupart's  ligament,  while 
femoral  occurs  below  it. 

Inguinal  hernia,  when  it  passes  down  through  the  abdominal 
canal,  following  the  course  of  the  spermatic  cord,  is  called  oblique 
or  indirect ;  when  it  escapes  at  once  through  the  external  ring, 
without  coming  through  the  canal,  it  is  called  direct.  These 
two  forms,  which  will  be  explained  presently,  cannot  always  be 
distinguished  from  one  another  in  practice. 

The  inguinal  canal  is  a  tube-like  process  of  transversalis  fascia, 
about  an  inch  and  a  half  long.  When,  after  the  seventh  month 
of  foetal  life,  the  testicle  descends  from  the  lumbar  region,  it 
comes  down  along  the  psoas  muscle,  takes  with  it  a  double  cov- 
ering of  peritoneum,  pushes  before  it  a  glove-finger-like  process 
of  the  transversalis  fascia,  and  several  fibres  from  the  lower  edge 
of  the  transversalis  and  internal  oblique  muscles  (which  are  here 
blended);  it  travels  behind  the  external  oblique  tendon  toward 
the  median  line  until  it  comes  to  a  triangular  opening  in  the  ten- 


HEBNIA. 


635 


don,  and  then  passes  forward  through  this  opening,  taking  another 
covering  from  the  thin  fascia  (intercolumnar)  which  stretches 
across  it.  This  triangular  opening  is  called  the  external 
superficial  abdominal  or  inguinal  ring  ;  the  point  where  the 
process  of  transversalis  fascia  begins  is  called  the  internal 
deep  abdominal  or  inguinal  ring.  After  the  testicle  has 
passed  out  of  the  external  ring,  it  gets  a  covering  from  the 
superficial  fascia  and  skin ;  while  its  vessels,  nerves,  and  duct 
continue  to  occupy  the  canal. 

When  a  hernia  comes  down  through  the  canal,  it  will  have  the 
following  layers  of  tissue  as  coverings  :  skin,  superficial  fascia, 
intercolumnar  fascia,  cremaster  muscle  (the  fibres  derived  from 
the  blended  internal  oblique  and  transversalis  muscles),  transver- 
salis fascia,  and  peritoneum. 

Now  this  process  of  peritoneum  constitutes  what  is  called  the 
hernial  sac.     The  mode  of  its  formation  is  shown  in  Fig.  376. 
Fig.  376.  Fig.  377. 


Fig.  377  shows  how  the  bowel,  once  protruded,  swells  some- 
what outside  of  the  point  when  it  escapes,  and  produces  the  sac 
which  is  also  shown.  Fig.  377  is  a  plan  of  the  sac:  1,  1,  the 
abdominal  parietes  ;  2,  3,  3,  the. fundus  ;  the  upper  figures  2, 
3,  3,  4.  the  intestines  within  the  peritoneum.  The  same  figures 
refer  alike  to  both  cuts. 

Should  a  portion  of  bowel,  or  omentum,  or  both,  come  down 
along  the  canal,  it  lies  in  front  of  the  spermatic  vessels,  nerves, 
and  duct. 

Direct  inguinal  hernia,  much  more  rare  than  the  indirect,  is  a 
protrusion  through  the  external  ring,  with  the  same  coverings  as 
in  the  former  case,  except  that  we  have  the  conjoined  tendon  of 
the  internal  oblique  and  transversalis  muscles  instead  of  the  ere- 


636 


SCIENCE  AND  AET  OF  SUEGEEY. 


master,  and  a  new  process  of  the  transversalis  fascia  instead  of 
the  infundibuliform  or  tube-like  process  which  forms  the  ingui- 
nal canal. 

The  great  difference  between  these  two  forms  of  hernia  is  in 
their  relation  to  the  epigastric  artery.  This  vessel,  taking  its 
origin  from  the  external  iliac  just  before  it  becomes  the  femoral, 
runs  up  behind  and  to  the  inner  side  of  an  oblique  or  indirect 
hernia,  while  it  lies  to  the  outer  side  of  a  direct  one.  Now  the 
importance  of  this  point  is  that  an  indirect  hernia  of  long  stand- 
ing will  gradually  distend  the  parts  just  about  its  neck,  until  it 
assumes  the  appearance  of  a  direct  one ;  and  thus  in  operating,  if 
the  stricture  is  divided  inward,  the  epigastric  artery  may  be  cut* 


Fig,  378. 


In  Fig.  378,  the  parts  con- 
cerned are  shown.     The  skin, 
superficial  fascia,  and  muscles 
have  been  dissected  away  so  as 
to  show  the  transversalis  fascia, 
2  ;  the   commencement  of  the 
canal  at  the  internal  or  deep 
ring,  3  ;  the  epigastric  vessels, 
4,  running  up  behind  the  divi- 
ded   rectus    muscle,   5.      The 
lower  part  of  the  tendon  of  the 
external  oblique  is  seen  at  6, 
forming    Poupart's    ligament, 
just  above  which,  at  the  exter- 
nal ring,  7,  it  is  penetrated  by 
the  cord,  8. 
In  oblique  hernia,  the  pressure  of  the  tumor  widens  the  exter- 
nal ring,  forcing  its  columns  farther  away  from  one  another  and 
enlarging  it ;    and  the  inguinal  canal  itself  is   distended,  the 
swelling  causing  the  tendon  of  the  external  oblique  to  bulge. 

In  Fig.  379,  is  represented  a  direct  inguinal  hernia.  All  the 
tissues  overlying  the  sac  have  been  dissected  away,  and  two 
points  must  be  especially  noted.  (1)  One  is  that  the  inguinal 
canal,  4,  lies  at  the  outer  and  back  part  of  the  hernial  tumor, 
instead  of  being  bulged  out  by  the  passage  of  the  latter  through 
it;  its  contents  are  simply  the  constituents  of  the  cord.     (2) 
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Direct  Hernia— Epigastric  artery  outaide. 


The  other  is  that  the  epigastric  FiS-  379. 

artery,  6,  runs  up  back  of  the 

inguinal  canal  and  at  the  outer 

side  of  the  neck  of  the  hernial 

sac.     It  is    perfectly    obvious 

that  in  this  case  the  relation  of 

the  artery  to  the  hernial  sac  is 

very  different  from  what  it  would 

be -if  the  sac  were  contained,  as 

in  the  oblique  variety,   within 

the  canal. 

The  sac,  5,  is  widely  laid 
open  so  as  to  show  the  con- 
tained intestine,  7. 

Operations  for  Inguinal  Hernia. —  Taxis,  or  reduction. 
This  is  very  generally  done  by  the  patient  himself,  whenever  he 
is  about  to  apply  his  truss.  It  is  always  attempted  by  the  sur- 
geon before  resorting  to  any  other  operative  procedure  for  the 
relief  of  strangulation ;  and  consists  simply  in  emptying  the  sac 
by  gently  pressing  its  contents  back  into  the  abdominal  cavity. 

Entire  relaxation  of  the  parts  must  be  obtained,  the  shoulders 
and  hips  being  raised  so  as  to  flex  the  body  forward,  and  the 
knees  brought  up  so  as  to  relax  the  anterior  muscles  of  the  thighs. 
(Formerly,  it  was  advised  to  employ  bleeding,  tartar  emetic,  the 
warm  bath,  and  enemata  of  infusion  of  tobacco  to  do  away  with 
all  tension ;  but  these  are  needless  since  we  have  the  far  more 
efficient  and  agreeable  means  of  anaesthesia  by  ether  or  chloro- 
form. ) 

The  surgeon  now  makes  with  one  hand  gentle  and  steady 
compression  of  the  sack  just  at  its  neck,  while  with  the  other  he 
exercises  a  proportionate  force,  also  gently  and  steadily,  upon 
the  whole  tumor.  The  success  of  this  manoeuvre  is  announced 
by  a  yielding,  with  a  slight  gurgling  noise,  and  a  more  or  less 
gradual  softening,  diminution  and  disappearance  of  the  tumor. 

The  position  of  the  hands  in  this  operation  is  shown  in  Fig. 
380.  Generally,  it  is  more  convenient  to  apply  the.  left  hand  to 
the  neck  of  the  sack,  while  the  right  pushes  the  bowel  up  ;  but 
they  may  often  be  reversed,  at  least  by  a  dexterous  manipulator, 
without  material  disadvantage. 
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Fig.  380. 


Employment  of  Taxis  showing  the  use  of  both  hands. 

The  surgeon  must  use  his  judgment  as  to  how  long  the  taxis 
should  be  persevered  with ;  he  should  carefully  avoid  rough' 
handling  of  the  parts,  and  make  his  pressure  as  uniform  as 
possible.  When  the  experiment  has  been  duly  made,  and  has 
failed,  and  especially  if  there  is  vomiting  of  fecal  matter,  h& 
must  proceed  at  once  to  the  last  resource. 

Postural  Treatment. — A  plan  which  is  said  to  have 
succeeded  in  some  cases  of  strangulation,  when  the  ordinary  taxis- 
has  failed,  is  to  have  the  patient's  position  reversed ;  his  knees 
being  flexed  over  the  shoulders  of  a  strong  man,  who  then! 
stands  up,  the  patient's  shoulders  remaining  on  the  bed  ;  the 
weight  of  the  intestines  will  tend  to  drag  the  protruded  portion 
back  into  the  abdominal  cavity. 

Herniotomy ,  or  division  of  the  stricturing  tissue.  As  a 
general  rule,  the  seat  of  stricture  is  at  or  near  the  neck  of  the- 
sac.  The  patient  being  in  a  state  of  anaesthesia,  and  the  parts 
relaxed  as  for  the  taxis,  an  incision  is  made  in  the  skin,  and  the 
subjacent  tissues  are  successively  pinched  up,  nicked,  and  divided 
upon  a  grooved  director,  until  the  sac  is  reached.  This  is  laid 
open,  and  explored  with  the  finger  passed  up  to  the  seat  of  stric- 
ture; the  intestine  or  omentum  is  drawn  out- a  little  to  see  what 
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its  condition  is  ;    a  probe-pointed  bistoury  or  a  hernia  knife  is 

next  cautiously  introduced  alongside  of  the  finger,  Fig.  381,  with 

its  back  to  the  bowel,  until  it  is  Fi     3Q1 

felt  to   be  engaged    against    the 

stricturing  tissue,  against    which 

the  edge  of  the  knife  is  pressed 

with   a  slight  sawing  motion,  so 

as  to  divide  it  about  one-sixteenth 

or  one-eighth   of  an  inch.     This 

cut  must  be  made  directly  upward 

in  Order    tO     avoid    the    epigastric    Division  of  stricture,  the  edge  of  the 

artery,  which  comes  off  from  the  bistoury  covered  with  tape, 

external  iliac  close  to  Poupart's  ligament,  and  runs  upward  and 
inward.  (If  the  hernia  is  clearly  made  out  to  be  direct,  which 
is  very  rarely  the  case,  the  incision  may  be  somewhat  upward 
and  inward.  In  all  cases  of  doubt,  it  should  be  upward.)  The 
incision  may  be  repeated  at  two  or  three  points,  if  necessary; 
a  single  deep  cut  should  never  be  made,  lest  the  neighboring 
parts  should  be  injured. 

As  soon  as  the  stricture  is  completely  relieved,  the  protruded 
parts  are  cleansed  of  blood,  and  examined  to  determine  their 
condition,  whether  sound,  congested,  inflamed,  or  gangrenous 
if  not  gangrenous,  they  are  allowed  to  slip  back  into  the  abdom- 
inal cavity ;  the  wound  is  carefully  sutured,  a  dressing  of  Stapfty- 
sagria  or  Hypericum  applied,  the  knees  tied  together,  and  the 
patient  placed  in  bed  in  a  relaxed  position, — the  shoulders  raised, 
the  thighs  flexed  on  the  abdomen,  and  a  pillow  under  the  knees. 
A  few  doses  of  Arnica  may  be  given  to  overcome  shock  and 
relieve  subsequent  inflammatory  action. 

If  the  protruded  intestine  is  gangrenous,  it  should  not  be 
returned,  but  an  artificial  anus  should  be  allowed  to  form,  in  the 
hope  that  recovery  may  take  place,  and  the  condition  be  relieved 
by  subsequent  treatment.  If  the  mortified  protrusion  consists  of 
omentum,  it  should  be  ligatured  tightly,  and  cut  off. 

By  some  surgeons,  it  is  strongly  advised  that  the  stricture 
should  be  sought  for  before  laying  open  the  sac,  and  that,  if  it 
be  found  and  divided,  the  sac  should  be  returned  unopened?  with 
its  contents.     To  do  this  with  safety,  however,  it  should  first  be 
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ascertained  that  there  is  no  stricture  intrinsic  to  the  sac,  which, 
in  such  case,  could  be  emptied  by  a  procedure  like  the  ordinary 
one  of  taxis.     Otherwise,  the  protruded  viscera  may  be  pushed 
back  into  the  abdomen,  with  the  actual  strangulation  unrelieved. 
In   a  recent   case   of  strangulated  hernia  exhibited   by  M. 
Demarquay,  at  a  meeting  of  the  Academy  of  Medicine  at  Paris, 
the  operation  was  attempted  of  puncturing  the  strangulated  loop 
of  the  intestine  and  removing  the  liquid  and  gas  contained  there- 
in.    The  patient  had  been  the  subject  of  a  congenital  inguinal 
hernia,  and  after  suffering  much  fatigue  with  severe  abdominal 
pains  and  vomiting,  he  became  aware  of  the  presence  of  a  con- 
siderable sized  tumor  in  the  left  grain.     The  pain  and  vomiting 
continuing,  a  physician  was  summoned  who  advised  the  patient's 
removal  to  a  hospital.     After  considerable  unsuccessful  manipula- 
tion on  the  part  of  the  interne,  application  of  ice  was  ordered, 
but  it  only   increased   the   aggravation ;   Demarquay  attempted 
reduction  by  taxis  but  failed,  and  then  decided  to  remove  the 
liquid  and  gas  contained  in  the  intestine ;    a  small   trocar  was 
therefore  introduced  into  the  center  of  the  tumor  and  the  liquid 
contents   of  the  strangulated  portion  of  the   gut   entirely   drawn 
off.     The  swelling  at  once  entirely  subsided.     The  trocar  was 
then  withdrawn  and  the  swelling  not  returning,  a  slight  amount 
of  pressure  was  applied  to  the  tumor  which  at  once  caused  the 
strangulated  intestine  to  withdraw  into  the  abdominal   cavity. 
The  patient  was  confined  in  bed  for  several  days  and  made  an 
excellent  recovery  without  exhibiting  any  other  unpleasant  symp- 
toms, save   the   inflammation  of  one   testicle   which  had   been 
injured  by  the  repeated  manipulations  to  which  it  had  been  sub- 
jected.    Several  other  instances  are  recorded  in  which  punctur- 
ing the  intestine  to  effect  reduction  by  taxis,  have  been  attended 
with   favorable  results  and  is  worthy  of  practice  in   those   cases 
where  sufficient  time  has  not  elapsed  to  allow  of  mortification. 

Since  the  published  result  of  the  case  of  M.  Demarquay,  two 
other  cases  of  strangulated  hernia  have  been  successfully  treated 
by  the  same  process  of  puncture  of  the  intestine  and  reported  by 
Dr.  Chauveau  of  Courtelain. 

In  a  case  of  this  description  the  author  performed  the  like 
operation    of  puncturing  the  gut  when  taxis  had  failed  to  reduce 
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the  tumor,  but  failed  in  effecting  a  cure  owing  to  previous  inflam- 
mation and  the  formation  of  fibrous  bands  closing  the  internal 
aperture  so  tightly  as  not  to  permit  the  strangulated  mass  to  be 
returned.  In  another  case  the  author  unable  to  effect  reduction  of 
a  strangulated  hernia  by  the  ordinary  means  of  taxis,  forcibly 
ruptured  the  stricture  by  pushing  the  index  finger  through  the 
narrowed  orifice  and  withdrawing  it  returned  the  strangulated 
mass  into  the  abdomen.  No  bad  result  followed  this  novel  pro- 
cedure and  the  patient  made  an  excellent  recovery. 

After  the  operation  of  herniotomy  has  been  successfully  per- 
formed, and  the  wound  healed,  it  is  always  necessary  for  the 
patient  to  wear  a  well-fitted  truss  for  some  time,  if  not  perma- 
nently. 

Operation  for  the  radical  cure  of  Hernia. — It  would  be 
beyond  the  province  of  the  present  work  to  discuss  the  various 
operations  which  have  been  devised  for  this  purpose.  Suffice  it 
to  say,  that  the  principle  is  to  carry  up  a  doubling  or  pouch  of 
the  subcutaneous  tissue  along  the  canal  by  which  the  protrusion 
has  occurred,  and  to  fix  it  there  until  it  becomes  firmly  adherent, 
so  as  to  form  a  plug.  ' 

The  cases  especially  suited  for  this  operation  are  those  of  per- 
sons between  puberty  and  middle  age,  who  would  be  debarred 
from  active  pursuits  in  great  measure,  even  with  well-fitted 
trusses.  In  more  advanced  age  the  chance  of  success  is  not  so 
good,  and  the  object,  i£  gained,  of  less  importance.  Hernia  in 
children  will  often  get  well  without  any  operation  at  all,  by  the 
mere  pressure  of  the  truss. 

The  following  operation,  for  the  radical  cure  of  hernia  has 
proved  very  successful  as  practiced  by  the  best  surgeons  in  this 
country. 

The  patient  being  etherized,  the  parts  are  shaved,  and  an 
incision  about  two  inches  in  length  made  from  above  downward 
along  the  scrotum,  beginning  just  below  the  root  o£  the  penis. 
This  incision  involves  only  the  skin  and  superficial  fascia,  which 
are  dissected  off  from  the  dartos  on  either  side,  so  that  the  latter 
can  be  invaginated  by  itself.  The  finger  is  now  applied  to  the 
dartos,  a  pouch  of  which  is  pushed  up  well  into  the  inguinal  canal, 
but  in  such  a  way  as  to  put  no  stress  upon  the  tissues.     Next,  the 
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surgeon  substitutes  for  his  finger  the  closed  blades  of  an  instru- 
ment such  as  is  represented  in  Fig.  382  A.  This  is  pushed  up  as 
Fig.  38a  A.  far    as  possible,    and    the 

blades  opened.  Along  one 
of  its  grooves  a  needle  hav- 
ing a  fine  iron  wire  passed 
through    the    eye    near  its 

Agnew'Binetrumentforradioalcureofherxiia      point,    is   now  passed,  made 

to  emerge  through  the  skin,  and  withdrawn,  leaving  one  end  of  the 
wire.  Being  again  passed  through  the  other  groove,  it  is  made  to 
ermerge  at  a  point  about  half  an  inch  from  the  first,  and  again  with- 
drawn/leaving  the  other  end  of  the  wire,  which  is  now  tightened, 
so  as  to  fix  the  upper  cul-de-sac  of  the  pouch  in  the  canal.  Two 
double  silk  sutures  are  now  passed  across,  between  th$  blades  of 
the  guide,  and  tied  over  bits  of  catheter  or  rolls  of  lint.  The 
wire  suture  is  twisted  over  a  similar  pad,  and  the  guide  with- 
drawn, when  the  parts  will  have  the  appearance  shown  in  Fig.  383. 


Fig.  383. 


Fig.  382, 


Operation    for    radical    cure    of 
hernia.    The  sutures  in  situ. 

Fig.  382  shows  the  introduction  of  the  needle,  but  without  the 
guide.  The  use  of  the  latter  adds  very  greatly  to  the  ease,  safety  ? 
and  certainty  of  the  operation. 

A  Slaphysagria  dressing  is  now  applied,  and  the  patient  put 
upon  the  use  of  remedies  to  prevent  any  action  of  the  bowels  for 
several  days.  In  about  ten  days  the  iron  wire  suture  may  be 
removed ;  two  or  three  days  afterward,  the  upper  silk  suture,  and 
finally,  in  two  or  three  days  more,  the  lower.  A  well  made  sus- 
pensory, and  a  lightly  pressing  and  well-fitted  truss  should  be  worn 
for  several  months. 
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Surgical  Anatomy  of  Femoral  Hernia. — In  this  form  of 
hernia,  the  protrusion  occurs  just  beneath  Poupart's  ligament,, 
at  the  inner  side  of  the  femoral  vessels. 

Pig.  384  shows  the  skeleton  of  the  parts 
concerned.  Poupart's  ligament  stretches 
from  1,  thex  anterior  superior  iliac  spine, 
to  2,  the  symphysis  pubis  ;  at  3,  the  triangu- 
lar process  of  it,  known  as  Gimbernat's  lig- 
ament, is  seen  ;  a  fibrous  septum,  4,  extend- 
ing from  it  to  the  brim  of  the  pelvis,  divides 

5,  the  space  for  the  passage  of  muscles,  from 

6,  that  for  the  femoral  vessels.     It  is  at  the 
inner  side  of  6,  between  the  vessels  and  Gimbemat's  ligamenty 
that  hernia  occurs. 

The  skin  and  superficial  fascia  having  been  dissected  off,  the  so- 
called  cribriform  fascia  is  seen.  This  is  a  sheet  of  wide-meshed 
areolar  tissue,  containing  a  number  of  lymphatic  glands,  as  well 
as  small  vessels  ;  it  begins  at  the  fold  of  the  groin  above,  and  is 
lost  on  the  front  of  the  thigh  below. 

Fig.  385  shows  the  cribriform 
fascia  dissected  off  and  turned 
upward,  so  as  to  exhibit  the  falci- 
form edge  of  the  fascia  lata  of 
the  thigh.  Bolow  this  are  the 
vessels,  the  artery  6  outside,  the 
vein  7  inside  ;  at  7  the  saphena  vein 
empties  into  the  femoral,  8. 

The  relation  of  femoral  to  ingui- 
nal hernia  is  well  displayed  here  ; 
the  former  below  Poupart's  liga- 
ment, the  latter  above  it,  in  the 
inguinal  canal,  following  the 
course  of  the  chord.  

.  Operations  for  Femoral  Hernia.— The  taxis.  This  must 
be  done  on  the  same  general  principles  as  in  the  case  of  the 
inguinal  form.  But  as  the  constricting  parts  are  firmer  and  more 
resisting,  the  danger  of  strangulation  is  more  imminent,  and  the 
attempt  at  reduction  must  be  lest  persistent.      It  must  also  be 
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remembered  that,  especially  in  cases  of  longstanding,  the  hernial 
protrusion  turns  up  over  the  anterior  surface  of  the  fascia  lata, 
and  the  actual  neck  of  the  sac  is  more  deeply  seated,  and  higher 
up  than  it  would  appear  to  be. 

The  postural  treatment  (see  p.  638)  may  be  employed  here 
also. 

Herniolo7ny. — The  best  incision  for  the  relief  of  strangulated 
crural  hernia  consists  in  dividing  the  skin  first  along  the  fold  of 
the  groin,  or  about  half  an  inch  below  Poupart's  ligament,  and 
from  the  middle  of  this  cut  dropping  another,  as  nearly  as  possi- 
ble corresponding  with  the  inner  edge  of  the  sheath  of  the  vessels  ; 
if  the  pulsation  of  the  artery  can  be  felt,  about  half  an  inch  to 
its  inner  side. 

Two  flaps  of  skin  and  superficial  fascia  can  thus  be  turned 
aside,  and  the  subjacent  layers  of  tissue  successively  pinched  up, 
nicked,  and  divided  on  a  grooved  director.  The  sac  being  reached 
and  opened,  the  finger  is  passed  up  until  the  stricture  is  reached, 
when  a  probe-pointed  bistoury  or  hernia  knife  is  slipped  along 
the  finger  and  made  to  nick  it.  Almost  always,  the  seat  of 
stricture  is  at  Gimbernat's  ligament,  see  Fig.  384  ;  and  the  edge 
of  the  knife  should  be  turned  inward  against  it.  (If  the  divi- 
sion were  made  upward,  both  the  epigastric  artery  and  Poupart's 
ligament  would  be  endangered.) 

The  examination  of  the  protruded  structures,  and  the  subse- 
quent treatment,  are  the  same  as  in  the  case  of  inguinal  hernia. 

Operation  for  Radical  Cure. — This  is  both  more  difficult 
and  less  satisfactory  than  in  cases  of  the  inguinal  variety.  If 
attempted,  the  same  general  rules  are  to  be  followed  as  before 
laid  down ;  there  will  be  differences  of  detail,  so  obvious  that 
space  need  hardly  be  taken  up  with  them  here. 

Other  forms  of  hernia, — umbilical,  obturator,  etc., — some- 
times become  strangulated,  and  demand  operation  ;  but  cases  of 
the  kind  are  very  rare,  and  when  they  do  occur,  must  be  treated 
on  the  same  principles  as  those  already  discussed.  The  modifi- 
cations needful  would  be  such  as  must  naturally  suggest  them- 
selves to  those  familiar  enough  with  anatomy  to  undertake  pro- 
cedures of  the  kind. 
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SECTION  vn. 

COLOTOMY,    OR  THE  FORMATION   OF   AN   ARTIFICIAL   ANUS. 

This  operation  sometimes  gives  great  relief  in  cases  of  stricture 
of  the  rectum ;  it  may  also  be  proper  in  cases  of  imperforate 
anus  in  new-born  children,  when  the  gut  cannot  be  entered  from 
the  perineum. 

Surgical  Anatomy. — The  course  of  the  colon,  begins  in  the 
right  iliac  fossa,  at  the  groin,  passing  upward,  becoming  trans- 
verse, crossing  the  abdomen  just  below  the  stomach,  and  then 
descending  along  the  left  margin  of  the  cavity,  forming  the  sig- 
moid flexure  in  the  left  iliac  fossa,  and  finally  gaining  the  front 
of  the  sacrum  to  become  the  rectum. 

Operation.— Anaesthesia  should  always  be  induced. 

The  instruments  necessary  are :  scalpels,  a  grooved  director, 
metallic  dilators,  forceps,  needles  and  suture  wires,  or  harelip 
pins.  c 

There  are  two  points,  either  of  which  may  be  selected  for  the 
formation  of  the  opening :  the  right  groin,  the  ascending  colon 
being  entered  near  its  commencement  (Littre's  operation),  or  the 
left  lumbar  region,  the  aperture  being  made  in  the  descending 
colon  (Amussat's). 

When  an  obstruction  occurs  at  or  below  the  sigmoid  flexure, 
there  is  great  distension  of  the  gut  by  accumulation  of  feces ; 
and  this  renders  the  recognition  of  it  much  easier  than  it  other- 
wise would  be. 

If  the  bowel  is  to  be  opened  in  either  groin,  an  incision  should 
be  made  beginning  close  to  the  anterior  superior  spine  of  the 
ilium,  and  extending  parallel  with  Poupart's  ligament  for  two  and 
a  half  or  three  inches.  The  tendon  of  the  external  oblique 
muscle  being  exposed,  is  cautiously  opened,  and  divided  on  a 
grooved  director.  The  deeper  layers  are  also  divided  in  the  same 
way,  until  the  gut  is  exposed ;  all  bleeding  being  arrested  as  it 
occurs. 

A  ligature  is  passed  through  the  wall  of  the  colon,  so  as  to 
keep  it  under  control  until  it  is  secured  to  the  edges  of  the  wound, 
as  in  the  operation  of  gastrotomy.     Immediately  upon  an  open- 
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ing  being  made  into  it,  a  gush  o£  feces  takes  place,  and  the  relief 
given  is  apparent  as  soon  as  the  anaesthesia  passes  off. 

The  wound  is  lightly  covered  with  Staphysagria  dressings,  and 
proper  means  taken  to  guard  against  the  soiling  of  the  patient  and 
his  bedding  by  the  discharges. 

When  the  bowel  is  to  be  opened  in  the  left  loin,  the  patient  is 
laid  upon  his  belly,  and  the  part  to  be  operated  on  made  promi- 
nent by  a  pillow  beneath  it.  An  incision  is  then  carried  from  the 
outer  edge  of  the  erector  spinse  muscle,  midway  between  the  last 
rib  and  the  crest  of  the  ilium,  outward  for  three  to  five  inches. 
The  muscles  are  divided  carefully,  the  wound  being  held  open  by 
assistants,  until  the  gut  is  exposed,  when  it  is  dealt  with  as  in  the 
former  case.  Two  loops  of  thread  are  passed  through  the  ^alls 
of  the  bowel,  so  as  to  steady  it  while  it  is  fixed  to  the  edges  of 
the  wound  and  laid  open. 

SECTION  VIE. 

OPERATIONS  ON  THE  SCROTUM  AND  PENIS. 

Ligation  of  the  spermatic  artery  has  sometimes  been  prac- 
ticed in  order  to  bring  about  atrophy  of  tumors  of  the  testis.  It 
is  readily  done  as  follows  : 

■  Operation.— The  part  being  shaved,  the  patient  is  etherized 
and  laid  on  his  back  ;  the  surgeon  stands  at  his  right  side,  and 
making  the  skin  tense  over  the  course  of  the  cord  with  the  fin- 
gers and  thumb  of  his  left  hand,  divides  the  skin  and  superficial 
fascia  to  the  extent  of  an  inch  and  a  half  or  two  inches.  Next 
he  pinches  up,  nicks,  and  lays  open  the  cremaster  and  the  sper- 
matic fascia,  until  the  constituents  of  the  cord  are  brought  to 
view,  when  he  isolates  the  artery  and  any  small  branches  it  may 
have,  ties  them  all  firmly  at  two  points,  say  half  an  inch  apart, 
and  divides  them  between  the  two  ligatures. 

(The  reason  for  putting  a  double  ligature  on  is  that  it  is  nec- 
essary to  guard  against  hemorrhage  from  the  distal  end  of  the 
vessel. ) 

Varicocele,  or  dilation  of  the  spermatic  veins,  is  sometimes 
treated  successfully  by  producing  closure  of  those  vessels.  This 
may  be  done  in  various  ways. 
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Operation  for  varicocele. 


Operation. — Fig.  886  shows  a  very  simple  method.  The 
parts  being  shaved,  the  surgeon  feels  for  the  spermatic  duct 
(known  by  its  hard  cord-like  feel),  and  pig.  386. 

keeps  it  out  of  the  way  posteriorly,  by 
pinching  up  the  veins,  which  form  a  mass 
like  a  bundle  of  worms,  in  a  fold  of  the 
skin  in  front.  He  then  passes  a  harelip 
pin  through  this  fold,  behind  the  veins  ; 
and  by  putting  a  few  figure- of -8  turns  of  a 
thread  over  the  ends  of  the  pin,  he  com- 
presses the  veins,  with  a  small  portion  of 
fikin.  In  about  forty- eight  hours  the  pin 
may  be  withdrawn,  and  the  loops  of  thread 
left  to  fall  off. 

Another  method  is  to  include  the  veins  subcutaneously  between 
two  loops  of  thread  or  wire.  A  double  ligature  is  passed,  as  the 
pin  was  in  the  last  described  plan,  behind  the  veins.  The  skin 
alone  being  pinched  up,  another  double  ligature  is  passed, 
through  the  same  orifices  of  entry  and  exit,  but  in  the  contrary 
direction,  in  front  of  the  veins.  The  ends  of  each  one  are  now 
passed  through  the  loop  of  the  other  Fig.  387. 

(Fig.  387),  and  drawn  out  firmly, 
when  the  veins  will  be  compressed 
between  the  loops,  which  will  grad- 
ually cut  their  way  through.  The 
compression  is  maintained  by  tying 
the  ends  at  either  orifice  around  a  bit  of  catheter  or  a  small  roll 
of  lint;  they  may  be  tightened  every  twenty-four  hours. 

The  method  of  Vidal  (de  Cassis)  consists  in  passing  two  sil- 
ver wires,  one,  the  thicker,  behind  the  veins,  the  other  in  front 


of  them.  They  pass  through  the  same 
orifices  of  entry  and  exit,  as  in  the 
last  case,  and  include  as  nearly  as 
possible  nothing  but  the  veins. 

Upon  twisting  the  wires  on  one 
another,  an  effect  on  the  veins  will 
be  produced  as  in  Fig.  388  ;  that  is, 
the  veins  will  be  rolled  up  around  the 
stronger  of   the  two   wires,  and  of 


Fig.  388. 


Vessels  twisted  with  the  wires. 
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course  occluded.  But  little  difficulty  will  be  met  with,  in  the  course 
of  forty-eight  hours  or  so,  in  drawing  out,  first  the  thicker  wire  and 
then  the  other  one — and  by  that  time  the  veins  will  probably  have 
become  permanently  closed. 

Breschet's  method,  by  means  of  two  pair  of  blades  to  grasp 
the  veins,  some  skin  being  also  involved,  may  be  readily  under- 
stood. I  do  not  know  that  it  is  at  present  used  or  recommended 
by  any  surgical  writer. 

Castration. — The  operation  of  castration,  or  removal  of  the 
testicle,  is  usually  rendered  necessary  by  tumors  of  that  organ. 
It  has  been  recommended  for  the  cure  o£  epilepsy,  but  the  idea 
has  been  most  justly  abandoned. 

Operation. — As  this  procedure  is  extremely  painful,  anaes- 
thesia is  always  induced.  The  parts  are  shaved,  and  the  patient 
is  laid  on  his  back,  close  to  the  edge  of  the  table,  his  lower 
limbs  either  raised  in  the  lithotomy  position  or  supported  on  two 
chairs.  The  surgeon  stands  or  sits  directly  in  front,  and  grasps 
the  affected  part*  with  his  left  hand,  so  as  to  steady  it  and  render 
the  skin  tense  anteriorly.  He  now  makes  either  one  incision,  if 
the  tumor  be  not  adherent  to  the  skin,  or  if  it  be,  two  elliptical 
incisions  so  as  to  include  all  the  superficial  disease  ;  this  section 
should  extend  from  a  point  close  to  the  external  abdominal  ring 


Fig.  389. 


The  process  of  castration. 


to  the  lower  part  of  the  scrotum, 
and  should  divide  the  skin  and 
superficial  fascia.  These  should 
now  be  dissected  away  so  as  to 
expose  the  affected  organ.  Fig. 
389.  By  carrying  the  dissec- 
tion deeply  enough  above,  the 
constituents  of  the  cord  may  be 
laid  bare,  and  the  vessels  se- 
cured either  by  ligation  or  by 
acupressure.  Next,  the  cord 
being  divided,  the  testicle  may 
be  dissected  away  from  its  pos- 
terior attachments.  All  the  dis- 
eased tissues  should  be  removed ; 
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but  care  should  be  taken  not  to  injure  the  sound  gland  or  its 
envelopes.  Every  vessel  which  springs  should  be  secured,  and 
the  wound  closed  with  sutures.  If,  as  sometimes  happens,  pus 
forms  in  the  cavity  of  the  scrotum,  it  must  be  allowed  to  escape 
by  an  opening  at  the  lower  part  of  the  wound,  and  prevented 
from  accumulating  by  very  gentle  pressure. 

Epithelioma  of  the  Scrotum  is  chiefly  observed  in  chim- 
ney-sweepers, whence  it  has  been  called  chimney-sweeper's  or 
soot  cancer ;  it  appears  to  be  produced  by  the  irritation  caused 
by  the  contact  of  soot,  beginning  as  a  scaly  or  incrusted  wart 
which  soon  ulcerates,  and  perhaps  ultimately  involving  the  whole 
scrotum,  the  testis,  and  the  inguinal  and  pelvic  lymphatic  glands. 
The  treatment  consists  in  complete  excision  of  the  growth,  at 
as  early  a  period  as  possible. 

Encysted  Hydrocele  (Spermatocele). — In  this  affection 
the  fluid  is  not  contained,  properly  speaking,  in  the  tunica  vagin- 
alis, but  in  an  independent  cyst  projecting  from  the  surface  of 
the  testicle,  or  more  commonly  from  the  epididymis.  In  the 
latter  case,  the  fluid  of  the  cyst  differs  from  that  of  an  ordinary 
hydrocele  in  being  watery  or  milky,  and  in  containing  sperma- 
tozoa ;  and  the  name  spermatocele  is  therefore  properly  applied 
to  these,  which  belong  to  the  class  of  seminal  cysts.  Those 
comparatively  rare  specimens  of  encysted  hydrocele,  however,  in 
which  the  cyst  projects  from  the  body  of  the  testis,  cannot  be  so 
classed,  as  they  do  not  appear  to  contain  spermatozoa — their 
fluid  being  of  a  serous  character  like  that  of  the  common  hydro- 
cele. The  diagnosis  of  the  encysted,  from  the  other  forms  of 
hydrocele,  can  usually  be  made  by  observing  the  position  of  the 
testis  in  relation  to  the  sac,  which,  in  the  encysted  variety  of  the 
disease,  commonly  projects  from  the  surface  of,  but  does  not 
surround  the  gland.  The  treatment  is  the  same  as  for  the  ordi- 
nary acquired  hydrocele. 

Fibrous  or  Fibrocartilaginous  bodies  are  sometimes  found 
in  the  sac  of  a  hydrocele ;  they  resemble  in  structure  the  rice- 
like bodies  found  in  synovial  bursas,  and,  if  recognized  during 
life,  may  be  removed  by  a  simple  incision. 

Hydrocele  of  the  Spermatic  Cord. — Three    varieties    are 
described  by  systematic  writers,  viz  :  1,  the  simple  hydrocele  of 
42 — vol.  n. 
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the  cord,  which  consists  in  an  accumulation  of  serous  fluid  in  the' 
cavity  which  often  persists  in  the  funicular  portion  of  the  vaginal 
process  of  the  peritoneum  ;  2,  the  encysted  hydrocele  of  the  cord, 
in  which  the  fluid  is  contained  in  an  independent  cyst  developed1 
in  this  situation  ;  and  3,  ^diffused  hydrocele  of  the  cord,  a 
rare  affection,  referred  to  by  Pott  and  Scarpa,   which   appears' 
to  consist  in  an  oedematous  infiltration  of  the  areolar  tissue  of 
the  part.     The  treatment  of  the  simple   and   encysted  varie- 
ties, consists  in  tapping,  followed,  if  necessary,  by  the  injection 
of  iodine,  or  the  formation  of  a  seton.     For  the  diffused  hydro- 
cele— if  any  treatment  were  required — the  external  use  of  Iodine 
or  other  sorbefacients  might  be  resorted  to. 

Haematocele. — Of  this  there  are  three  varieties,  viz.:  1, 
hematocele  of  the  tunica  vaginalis,  consisting  in  an  effusion 
of  blood  into  this  sac,  and  often  supervening  upon  an  ordinary 
hydrocele ;  2,  encysted  hematocele,  in  which  the  blood  is 
effused  into  the  sac  of  an  encysted  hydrocele;  and  3,  hemato- 
cele of  the  cord,  in  which  the  effusion  occupies  a  position  cor- 
responding to  that  of  a  hydrocele  of  this  part.  Hematocele1 
may  result  from  traumatic  causes — such  as  a  blow  or  squeeze, 
or  possibly  the  wound  of  a  small  vessel  inflicted  in  the  operation 
for  hydrocele — or  may  originate  spontaneously  from  the  rupture 
of  a  spermatic  vein.  In  the  spontaneous  cases,  which  are  com- 
paratively rare,  the  haematocele  sometimes  attains  a  very  large 
size,  and  the  affection  is,  under  these  circumstances,  attended 
with  considerable  danger.  The  blood  of  a  haematocele  is  at  first 
of  course  fluid,  and  may  continue  in  this  state  for  many  years  ; 
in  other  cases,  it  undergoes  partial  coagulation,  the  clots  some- 
times assuming  a  laminated  arrangement  like  that  seen  in  the 
sac  of  an  aneurism ;  or  the  blood  corpuscles  may  become  dis- 
integrated, when  the  fluid  of  the  haematocele  has  a  dark  and 
grumous  appearance,  and  often  contains  cholestearine  ;  if  decom- 
position of  the  blood  occurs,  suppuration  of  the  sac  may  ensue, 
and  perhaps  lead  to  fatal  consequences. 

The  symptoms  are  much  the  same  as  those  of  hydrocele, 
except  that  the  part  is  not  translucent  when  examined  by  trans- 
mitted light.  The  diagnosis,  in  the  early  stages  of  the  affec- 
tion,  can  commonly  be  made  by  observing  that  the  swelling 
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occurs  rapidly,  and  usually  after  a  blow — and  yet  is  obviously 
not  due  to  orchitis — while  the  absence  of  translucency,  and  the 
existence  of  ecchyraosis,  serve  to  distinguish  the  affection  from 
hydrocele.  When  hematocele  has  passed  into  a  chronic  con- 
dition, the  diagnosis  is  more  difficult,  and  in  many  cases  the  dis- 
ease has  been  mistaken  for  cancer,  and  vice  versa.  Humphry 
points  out  that  the  cancerous  testis  steadily  increases  in  size, 
while  the  growth  of  a  hematocele  is  irregular,  and  the  swelling 
sometimes  even  undergoes  diminution.  The  diagnosis  from 
hernia  is  thus  described. 

Hydrocele  of  the  tunica  vaginalis,  hsematocele,  varicocele, 
and  tumors  of  the  testis,  are  to  be  distinguished  from  scrotal 
hernia  by  the  following  differential  diagnosis. 

Hydrocele  is  to  be  distinguished  by  its  translucency,  its  tense 
and  semi-elastic  character,  its  irreducibility,  and  the  absence  of 
impulse  on  coughing  ;  it  begins  at  the  bottom  of  the  scrotum, 
instead  of  at  the  top,  as  is  the  case  with  hernia,  and  is  distinctly 
circumscribed,  the  cord  being  readily  perceptible  above  it.  If  a 
hydrocele  of  the  cord  coexist,  the  diagnosis  is  more  difficult. 
Congenital  hydrocele,  in  which  the  communication  between  the 
tunica  vaginalis  and  peritoneum  persists,  though  reducible  by 
pressure,  may  be  distinguished  by  the  absence  of  gurgling,  and 
by  the  gradual  manner  in  which  the  tumor  reappears  when  the 
pressure  is  removed.  Hernia  and  hydrocele  may  coexist,  in 
which  case  the  hydrocele  is  usually  in  front,  and  each  tumor 
pfeients  its  own  characteristic  peculiarities. 

Hematocele  may  be  distinguished  by  its  history  (of  traumatic 
origin),  its  irreducibility,  the  absence  of  impulse  and  gurgling, 
and  the  distinctness  with  which  the  cord  may  be  felt  above. 

Varicocele  may  be  distinguished  from  hernia  by  making  the 
patient  lie  down  and  by  elevating  the  scrotum,  when  the  tumor, 
if  a  vericocele,  will  disappear  slowly  and  without  gurgling ;  if 
now  the  surgeon  press  gently  on  the  external  abominal  ring,  and 
direct  the  patient  to  rise,  the  tumor,  if  a  varicocele,  will  be  slow- 
ly reproduced,  beginning  at  the  bottom  of  the  scrotum,  but  if  a 
hernia,  will  not  reappear  ;  if,  on  the  other  hand,  moderately 
firm  pressure  be  made  upon  the  cord  below  the  external  ring,  so 
as  to  take  off  the  weight  of  the  superincumbent  column  of  blood, 
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and  thus  prevent  distension  of  the  spermatic  veins,  the  tumor,  if 
&  varicocele,  will  not  be  reproduced,  whereas  a  hernia  will  slip- 
down  alongside  of  the  finger. 

Tumors  of  the  Testis  may  be  distinguished  by  their  rounded- 
shape  and  solid  feel,  by  the  absence  of  impulse  or  gurgling,  by 
their  irreducibility,  and  by  the  non-implication  of  the  cord  and. 
inguinal  canal. 

Treatment. — In  many  cases  hematocele  undergoes  a  sponta- 
neous cure ;  the  hemorrhage  ceases,  and  absorption  then  gradu- 
ally occurs  as  in  the  case  of  blood  effused  in  other  parts  of  the 
body.  Hence,  in  the  early  stages  of  the  affection,  the  treatment 
should  be  merely  palliative,  consisting  in  the  enforcement  of 
rest,  with  elevation  of  the  scrotum,  the  application  of  cold 
medicated  lotions,  etc.  After  a  few  days,  the  patient  may  go 
about  with  a  suspensory  bandage.  If,  however,  the  hematocele 
be  in  a  chronic  state,  tapping  may  be  resorted  to,  and  will  occa- 
sionally effect  a  cure;  should  the  sac  refill,  its  contents  will  prob- 
ably be  thinner  and  more  serous  than  at  first,  and  the  case  will 
thus  gradually  become  assimilated  to  one  of  hydrocele,  when  it 
may  be  treated  with  iodine  injections.  I£  the  hematocele  con- 
tain a  large  proportion  of  coagulum,  it  will  probably  be  neces- 
sary to  lay  the  sac  open  and  allow  it  to  heal  by  granulation. 
This  should  not,  however,  be  done  during  the  early  stages  of  the 
affection,  particularly  in  a  case  of  the  spontaneous  variety,  lest 
dangerous  or  even  fatal  hemorrhage  should  take  place  from  the 
ruptured  vein,  which  is  sometimes  very  much  enlarged.  Before 
either  puncturing  or  incising  a  hematocele,  the  surgeon  should, 
if  possible,  determine  the  position  of  the  testis  :  this  cannot  be 
ascertained,  as  in  the  case  of  hydrocele,  by  examination  with 
transmitted  light,  b*t  much  information  may  often  be  gained  by 
tracing  down  the  cord,  and  by  noting  the  sensations  of  the 
patient,  who  usually  experiences  a  characteristic  sickening  pain 
when  pressure  is  made  on  the  testicle. 

Congenital  Hydrocele  results  from  an  imperfect  closure  of 
the  communication  between  the  tunica  vaginalis  and  the  peri- 
toneal cavity.  This  form  of  hydrocele  is  observed  in  infants, 
and  may  be  recognized  by  the  fluid  flowing  back  into  the  abdom- 
inal  cavity  when  the  scrotum  is  elevated  or  compressed.     Con- 
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genital  hydrocele  usually  undergoes  a  spontaneous  cure  by  the 
closure  of  the  vaginal  process  of  peritoneum ;  if,  as  often 
happens,  the  hydrocele  be  accompanied  with  hernia,  a  truss 
should  be  worn  to  prevent  the  descent  of  the  intestine.  Should 
a  congenital  hydrocele  not  disappear  spontaneously  under  the 
use  of  appropriate  remedies,  acupuncture  may  be  tried,  or  the 
fluid  may  be  evacuated  with  an  exploring  trocar  and  canula,  and 
a  little  alcohol  injected  while  compression  is  maintained  upon 
the  inguinal  canal.  This  plan,  which  is  recommended  by 
Richard,  is,  however,  necessarily  attended  with  some  risk  of 
peritonitis,  which  the  surgeon  must  remember  before  perform- 
ing the  operation  and  guard  against  its  appearance  if  possible. 

Abscess  and  Hernia  of  the  Testicle. — Abscess  is  an  occa- 
sional sequel  of  orchitis,  the  pus  being  usually  formed  in  the 
tissues  of  the  scrotum  rather  than  in  the  testicle  itself,  but  some- 
times originating  beneath  the  tunica  albuginea,  in  the  proper 
gland  structure.  In  the  former  case  the  affection  is  of  but  little 
consequence,  the  abscess  healing  without  difficulty  after  the 
■evacuation  of  its  contents  ;  but  when  the  testicle  itself  is  the  seat 
of  suppuration,  a  fistulous  opening  is  apt  to  remain,  through 
which  a  portion  of  the  seminiferous  tubules  may  protrude,  in  the 
form  of  a  vascular,  fungoid  mass.  The  treatment  of  this  Hernia 
of  the  Testis^  as  it  is  called,  consists  in  the  administration  of 
internal  remedies  and  the  topical  use  of  stimulating  applications, 
such  as  the  red  oxide  of  mercury,  with  pressure — which  may  be 
applied  with  adhesive  strips,  or,  better,  as  recommended  by 
Syme,  by  making  elliptical  incisions  around  the  protruding  mass 
and  loosening  the  surrounding  integument,  which  is  then  united 
ever  the  protrusion  with  sutures — thus  making  the  skin  of  the 
part  exercise  the  requisite  compression.  If  one  testicle  only  be 
affected,  and  the  patient's  health  begins  to  fail  under  the  long 
continuance  of  the  disease,  castration  may  occasionally  be  justifi- 
able. 

Hydrocele. — This  affection  which  consists  of  an  accumula- 
tion of  serum  in  the  tunica  vaginalis,  may  be  treated  in  two  ways  : 
by  the  mere  evacuation  of  the  liquid,  or  by  first  doing  this,  and 
attempting  to  prevent  its  re- accumulation  by  causing  the  sides  of 
the  sac  to  adhere  to  each  other.  The  former  is  called  the  pallia- 
tive, the  latter  the  radical  cure. 


654  SCIENCE  AKD  ABT  QP  SUBGEBY. 

Operation.— The"palliative  operation,  or  tapping,  is  a  very 
simple  one.  Anaesthesia  can  only  be  needful  in  very  timid  per- 
sons, and  may  in  them  be  local. 

The  patient  sitsjon  the  very  edge  of  a  bed  or  chair,  his  knees 
wide  apart.  Sitting  upon  a  lower  seat  directly  in  front  of  him, 
the  surgeon  grasps  the  distended  scrotum  with  his  left  hand,  so  as 
to  make  the  skin  tense,  and  with  his  right  pushes  the  point  of  the 
trocar  and  canula[(the  cover  to  protect  the  point  of  the  trocar  when 
not  in  use),  into  the  cavity  of  the  tunica  vaginalis.  In  doing  this 
the  instrument  is  held  quite  firmly  at  right  angles  to  the  skin,  and 
the  forefinger  applied  so  as  to  limit  the  depth  of  the  insertion. 
As  soon  as  the  point  is  felt  to  be  free  within  the  cavity,  the  handle 
is  depressed  so  as  to  change  the  direction  of  the  instrument,  in 
order  that  the  testicle  may  not  be  wounded.  Upon  the  withdrawal 
of  the  trocar,  the  liquid  flows  freely  through  the  canula.  Having 
emptied  the  sac,  the  surgeon  withdraws  the  canula,  and  closes  the 
little  wound  with  a  bit  of  plaster. 

If  the  operation  is  intended  to  accomplish  a  radical  cure  of  the 
disease,  the  surgeon,  after  withdrawing  the  liquid  from  the  cavity, 
injects  through  the  canula  a  small  quantity  of  tincture  of  Iodine. 
This  is  done  by  means  of  a  gum-elastic  bag,  with  a  tube  fitting 
into  the  canula.  He  then  grasps  and  gently  manipulates  the 
scrotum  on  the  affected  side,  in  such  a  way  as  to  bring  the  liquid 
in  contact  with  the  whole  of  serous  membrane. 

It  is  necessary  to  use  some  judgment  as  to  the  amount  of  exer- 
cise the  patient  may  be  allowed  to  take  for  the  two  or  three  suc- 
ceeding days — so  as  to  induce  a  sufficient  but  not  an  excessive 
degree  of  inflammation  in  the  sac. 

An  amount  of  swelling  generally  ensues,  nearly  or  quite  equal 
to  that  before  the  operation ;  under  proper  treatment  this  sub- 
sides, and  adhesion  occurs  between  the  opposed  serous  surfaces. 

In  children,  the  mere  drawing  off  of  the  liquid  is  very  often 
followed  by  a  permanent  cure. 

Section  of  the  Frsenum. — It  sometimes  happens  that  the 
frsenum  is  so  short  as  to  drag  down  the  glans  penis,  and  produce, 
in  erection,  a  state  somewhat  resembling  chordee.  This  may  be 
either  a  congenital  defect,  or  the  result  of  cicatrization  of  an  ulcer. 
In  either  case  it  may  be  remedied  by  putting  the  part  on  th(fr 


OPERATIONS  ON  THE  SCROTUM  AND  PENIS.  665 

stretch,  transfixing  it  with  a  straight  bistoury,  held  with  the  flat 
of  the  blade  toward  the  glans,  and  cutting  forward  so  as  to  shave 
away  the  bridle. 

Anaesthesia  is  hardly  necessary  in  so  trifling  an  operation  ;  nor 
need  the  surgeon  have  any  assistants. 

Amputation  of  the  Penis  may  be  rendered  necessary  by 
cancerous  or  epitheliomatous  disease  of  the  organ. 

Operation. — This  is  very  painful,  and  anaesthesia  should  be 
induced.  The  patient  should  lie  with  his  hips  at  the  edge  of  an 
operating  table,  his  knees  wide  apart,  and  his  feet  supported  on 
chairs.  The  surgeon  draws  the  skin  lightly  forward,  grasps  the 
penis  with  his  left  hand,  and  with  a  bistoury  in  his  right,  slices 
it  off;  he  then  applies  ice- water  to  the  cut  surface,  and  takes  up 
all  the  bleeding  vessels  with  a  ligature. 

The  most  important  errors  to  be  avoided  in  this  operation  are, 
1st,  leaving  too  much  skin,  which  will  hang  in  folds  about  the 
stump,  and  2nd,  allowing  the  urethral  orifice  to  contract  in 
healing.  Only  careful  judgment  can  guide  the  surgeon  in  regard 
to  the  first  of  these.  In  order  to  avoid  the  second,  several  plans 
have  been  proposed.  RicorcPs  is  to  slit  up  the  urethra  about  a 
quarter  of  an  inch,  in  four  places — then  turning  the  flaps  so  formed 
outward,  to  stitch  them  to  the  skin.  Teale  cuts  the  urethra 
across  very  obliquely,  so  as  to  make  a  long  flap  of  its  floor, 
which  he  turns  back  and  stitches  to  the  skin.  Miller  proposes 
a  more  complicated  method,  bringing  the  urethra  and  corpus 
spongiosum  out  through  a  button-hole  cut  in  an  inferior  flap  an 
inch  and  half  long,  which  flap  is  brought  up  to  cover  the  cut  end 
of  the  corpora  cavernosa. 

Hypertrophy  or  Elephantiasis  of  the  Scrotum  is  chiefly 
seen  in  warm  climates.  The  disease  anatomically  resembles  what 
has  been  described  as  ihejibro-  cellular  outgrowth,  and  can  only 
be  removed  by  excision.  When  of  moderate  dimensions,  the  hyper- 
trophied  scrotum  can  be  removed  with  little  risk ;  but  when,  as 
not  unfrequently  happens,  the  part  forms  a  pendulous  tumor 
weighing  from  forty  to  eighty  pounds,  the  operation  becomes  one 
of  a  formidable  nature.  To  diminish  the  loss  of  blood,  which  is 
always  considerable,  the  tumor  should  be  elevated  above  the  rest 
of  the,  body  for  some  hours  before  the  operation,  the  blood 
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squeezed  out,  and  the  neck  of  the  tumor  compressed  with  a  clamp, 
as  recommended  by  Fayrer,  or  with  a  running  noose,  as  ingeniously 
suggested  by  Dr.  Mactier.  If  a  hernia  be  present,  this  should 
first  be  fully  reduced. 

Operation. — The  operation  maybe  performed  by  introducing  a 
director  down  to  the  penis,  which  lies  at  the  bottom  of  a  sinous, 
deeply  buried  in  the  mass,  and  upon  the  director  a  catlin,  which  is 
made  to  transfix  the  superincumbent  tissues  and  cut  its  way  out- 
ward. The  penis  is  now  carefully  dissected  out  and  held  tip  toward 
the  abdomen,  when  incisions  are  made  on  each  side  so  as  to  expose 
the  testes,  which  are  similarly  dissected  out  and  turned  up  until  the 
operation  is  completed.  The  tunicae  vaginal es,  if  diseased,  are 
to  be  cut  away,  and  then  the  whole  mass  separated  by  cutting 
across  its  base  close  to  the  perineum.  Hemorrhage  is  next  to  be 
suppressed,  the  vessels  tied,  and  the  wound  dressed  with  Calen- 
dula cerate  and  allowed  to  heal  by  granulation.  The  testes  and 
penis  become  quickly  covered,  and  cicatrization  is  usually  com- 
pleted in  from  six  weeks  to  two  months.  If,  in  the  case  of  a 
very  large  tumor,  it  is  found  that  the  dissection  of  the  testes  would 
prolong  the  operation  beyond  from  three  to  five  minutes,  Fayrer 
advises  that  the  attempt  to  save  these  organs  should  be  abandoned, 
and  the  whole  mass  swept  away  as  quickly  as  possible.  Of 
twenty-eight  patients  operated  on  by  Fayrer,  twenty-two  recov- 
ered and  six  died,  one  from  shock,  and  the  other  five  from 
pyaemia. 

SECTION  IX. 

MALFORMATIONS  OF  THE  URETHRA. 

The  urethra  may  be  partially  or  completely  occluded,  or  may 
be  partially  deficient,  an  abnormal  opening  existing  on  its  upper 
or  lower  surface.  When  the  opening  is  above,  the  deformity  is 
called  epispadias^  and  when  below,  hypospadias. 

Partial  Occlusion,  or  Congenital  Narrowing  of  the  Ure- 
thra, occurs  at  or  near  the  external  meatus  ;  the  treatment  con- 
sists in  restoring  the  calibre  of  the  part  by  an  incision  with  a 
probe-pointed  bistoury,  recontraction  heing  prevented  by  the 
subsequent  use  of  a  bougie. 
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Complete  Occlusion  of  the  urethra  produces  retention  of 
urine  which  usually  proves  fatal  within  a  few  hours  of  birth ;  if 
the  condition  should  be  recognized  during  life,  the  occluding 
membrane,  which  is  usually  but  a  few  lines  in  thickness,  should 
be  divided  with  a  sharp  bistoury  or  punctured  with  a  trocar  and 
canula,  the  opening  being  maintained  by  the  occasional  passage 
of  a  bougie.  Should  the  point  of  occlusion  be  so  far  back  as  to 
render  it  impossible  to  reach  it  from  the  meatus,  it  would,  I  think, 
be  the  surgeon's  duty  to  open  the  urethra  behind  the  seat  of 
obstruction,  if  this  could  be  done  from  the  perineum,  or  to  punc- 
ture the  bladder  by  one  of  the  operations  which  have  already  been 
described. 

Epispadias,  or  Deficiency  in  the  Roof  of  the  Urethraymdy 
be  complete  or  partial.  Complete  epispadias  is  seldom  met 
with  except  in  connection  with  extrophy  of  the  bladder  ;  the  lat- 
ter deformity  having  been  remedied  in  the  way  to  be  described, 
the  epispadias  may  be  relieved  by  a  plastic  operation.  Partial 
epispadias  is  but  a  lesser  degree  of  the  same  deformity,  the 
abnormal  opening  extending  from  near  the  pubes  to  the  end  of 
the  penis ;  it  may  be  treated  in  a  similar  manner,  by  turning 
down  a  narrow  flap  from  the  hypogastric  region,  and  covering  it 
in  with  a  bridge  of  skin  dissected  from  the  scrotum.  This  opera- 
tion, which  originated  with  Nelaton  in  1852,  has  been  since 
repeated,  both  by  himself,  by  Follin,  and  by  J.  Wood,  with  good 
results. 

Hypospadias,  or  Deficiency  in  the  Floor  of  the  Urethra^ 
is  a  common  affection.  The  abnormal  opening,  which  is  usually 
much  smaller  than  that  of  epispadias,  is  commonly  found  at  the 
base  of  the  frsenum,  more  rarely  at  the  point  of  junction  of  the 
penis  and  scrotum,  and  occasionally,  it  is  said,  in  the  perineum. 
Complete  hypospadias,  associated  with  cleft  scrotum,  constitutes 
one  form  of  hermaphrodism,  so  called.  When  the  opening  is 
placed  far  back,  the  deformity,  beside  causing  inconvenience  in 
micturition,  interferes  with  the  ejaculation  of  semen,  and  thus 
renders  the  patient  practically  sterile  ;  under  these  circumstances 
the  malformation  (which  is  usually  unimportant)  may  call  for 
surgical  treatment,  which  consists  in  endeavoring  to  restore  with 
knife  or  trocar  the  natural  passage  from  the  meatus  to  the  urethra 
above  the  hypospadiac  orifice. 
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Urethral  Fistula. — Fistuloite  communications  between  the 
male  urethra  and  the  external  surface  of  the  body  are  not 
unfrequently  met  with  in  cases  of  long-standing  stricture.  There 
may  be  one  or  several  external  openings,  and  these  may  be  situ- 
ated in  the  perineum,  scrotum,  or  lower  surface  of  the  penis,  or 
even  in  the  thighs,  buttocks,  or  abdominal  wall. 

Operation, — The  treatment  must  be  first  directed  to  the  cure 
of  the  stricture,  for  the  abnormal  openings  cannot  be  expected  to 
heal  while  any  obstruction  to  the  natural  course  of  the  urine 
remains.  Simple  dilation  will  in  many  cases  be  sufficient,  and  it 
often  happens  that  when  the  normal  calibre  of  the  urethra  has 
been  restored,  the  fistula  will  heal  of  itself.  If  the  stricture  is 
very  hard  and  cartilaginous,  or  peculiarly  irritable,  or  if,  though 
easily  dilated,  it  constantly  tends  to  recontract,  it  will  usually  be 
advisable  to  resort  at  once  to  external  division  (Syme's  method), 
which  promises  better  results  under  these  circumstances  than 
either  rupture  or  internal  urethrotomy.  If  the  stricture  be  imper- 
meable, the  perineal  section  must  be  performed  as  a  last  resort. 
If  the  fistula  still  persists  after  the  cure  of  the  stricture,  special 
means  must  be  adopted  for  its  treatment.  It  is  often  recom- 
mended to  retain  a  catheter  in  the  bladder,  in  these  cases,  so  as 
to  prevent  any  urine  from  escaping  through  the  fistula  ;  but  the 
plan  very  seldom  succeeds,  for  the  reason  that  a  small  quantity 
of  urine  invariably  trickles  alongside  of  the  instrument,  and  thus 
defeats  the  object  in  view.  It  is  much  better  to  teach  the  patient 
to  use  a  gum-elastic  catheter  for  himself,  when,  if  he  can  be 
induced  to  co-operate  with  the  surgeon  by  not  under  any  circum- 
stances, urinating  except  through  the  instrument,  the  fistula  will 
probably  heal  without  difficulty  under  simple  dressing.  The  spe- 
cial treatment  of  urethral  fistulas  varies  according  as  they  are 
seated  in  the  perineal,  scrotal  or  penile  portion  of  the  urethra. 

Perineal  Fistula. — If  of  small  size,  a  perineal  fistula  may 
be  induced  to  heal  by  introducing  a  fine  probe  coated  with  nitrate 
of  silver,  or  (which  is  probably  the  most  efficient  means)  by  the 
application  of  the  galvanic  cautery.  If  there  be  several  external 
openings,  a  good  plan  is  to  connect  them  together,  with  an  oakum 
thread,  introduced  by  means  of  an  eyed  probe;  while,  if  this  fail, 
it  may  be  necessary  to  lay  open  the  smaller  sinuses  by  incision 
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upon  a  grooved  director.  If  the  fistula  be  a  large  one,  its 
^e.dges  may  be  touched  with  strong  nitric  acid,  so  as  to  make  a 
superficial  slough,  which,  when  detached,  will  leave  healthy  gran- 
ulating surfaces ;  or  the  edges  may  be  deeply  pared,  and  brought 
together  with  metallic  sutures. 

Scrotal  Fistula^  on  account  of  the  lax  condition  of  the  parts, 
usually  requires  to  be  freely  laid  open,  when  it  will  probably 
heal  by  granulation  ;  or  the  edges  may  be  deeply  pared  and  the 
adjacent  tissues  dissected  up,  so  as  to  form  broad  and  thick 
flaps,  which  are  then  to  be  accurately  brought  together  in  the 
median  line  with  deep  and  superficial  sutures. 

Penile  Fistula  is  the  most  intractable  form  of  urethral  fistula, 
and  can  seldom  be  cured  without  a  plastic  operation.  In  some 
cases,  however,  success  may  be  obtained  by  touching  the  edges 
with  nitric  acid,  and  holding  the  granulating  surfaces  together 
with.  serre-Jines,  after  the  detachment  of  the  slough.  The  con- 
tact of  urine  must  be  prevented  by  keeping  a  full-sized  catheter 
in  the  bladder,  or,  which  is  usually  better,  by  the  frequent  intro- 
duction of  a  flexible  instrument.  DieffenbacW }s  lace  suture 
may  also  be  applied  with  advantage  in  some  cases.  The  edges 
of  the  fistula  are  first  blistered  with  the  tincture  of  cantharides, 
and  the  cuticle  scraped  ofi  with  a  scalpel.  By  repeated  introduc- 
tions of  a  small  curved  needle,  a  waxed  silk  thread  is  next  car- 
ried subcutaneously  around,  but  not  across,  the  fistula,  at  a  dis- 
tance of  about  a  quarter  of  an  inch  from  its  margin,  when,  by 
drawing  upon  both  ends  of  the  thread,  the  opening  is  puckered  up 
like  the  mouth  a  purse,  and  secured  with  a  knot.  The  suture 
may  be  removed  after  three  or  four  days. 

Blind  Urinary  Fistula  is  the  name  given  to  suppurating 
tracks  opening  into  the  urethra,  but  having  no  external  orifice. 
,The  treatment  consists  in  laying  open  the  sinus,  and  then  pro- 
ceeding as  in  the  cure  of  an  ordinary  urethral  fistula. 

Urethroplasty. — The  simple  urethroplaBtic  operations  occa- 
sionally required  in  cases  of  perineal  and  scrotal  fistula,  have 
just  been  mentioned.  More  complicated  procedures,  are,  how- 
ever, often  needed  in  the  treatment  of  fistulae  in  the  penile  por- 
tion of  the  urethra. 

A, good  plan  is  to  freshen  the  edges  of  the  fistulaand  dissect 
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up  long,  bridge-like  flaps,  which  are  then  stitched  together  over 
a  slip  of  India-rubber,  or,  which  is  better,  a  piece  of  thin  lead 
ribbon  so  as  to  prevent  the  contact  of  urine.  This  operation 
is  said  to  have  originated  with  Dieffenbach. 

LeGros  Clark  pares  the  edges  of  the  fistula,  and  closes  it  by 
dissecting  up  flaps  from  each  side,  and  joining  them  in  the  mid- 
dle line  by  means  of  the  clamp  or  quill  suture.  Whichever  plan 
be  adopted,  it  is  best  to  divert  the  course  of  the  urine  for  a  few 
days,  by  opening  the  urethra  in  the  perineum. 

The  other  operations  on  the  penis  and  urethra,  including  the 
introduction  of  instruments  for  stricture,  external  section  of  ure- 
thra, cauterization,  and  the  various  means  of  forcible  and  grad- 
ual dilation  of  that  canal,  with  the  consequences  that  ensue  from 
chronic  disease  of  the  urethra,  are  fully  treated  of  in  Vol.  l,page 
420,  entitled  Strictures  of  the  Urethra. 


CHAPTER  VI. 

URINARY    CALCULUS. 


SECTION  I. 


VARIETIES. 


In  the  urine  are  found  deposits  of  various  solid  substances, 
which  when  in  the  form  of  an  impalpable  powder  are  called  sedi- 
ments, when  granular  or  crystalline  are  spoken  of  as  gravel,  and 
when  concreted  into  masses  constitute  calculi  or  stones.  The 
constitutional  conditions  which  precede  or  accompany  the  forma- 
tion of  these  deposits  are  often  called  diatheses,  and  surgeons 
thus  speak  of  the  uric  acid,  the  oxalic,  and  the  phosphatic 
diathesis. 

Varieties  of  Calculus. — The  most  common  and  therefore  th« 
most  important  varieties  of  calculus  are. those  composed  respec- 
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tively  of  uric  acid,'oxalate  of  lime,  and  phosphatic  salts.  Beside 
these,  other  varieties  are  occasionally  met  with,  in  which  the  con- 
cretion is  composed  of  urates,  cystine,  xanthine,  fatty  matter, 
carbonate  of  lime,  etc. 

Uric  Acid  Calculus. — This  is  very  common,  constituting, 
according  to  Roberts,  five-sixths  of  all  renal  calculi,  and  of  ves- 
ical calculi  which  have  recently  descended  from  the  kidney. 
When  uric  (or  lithic)  acid  is  deposited  as  gravel,  it  occurs  in 
the  form  of  little  crystalline  masses  or  flattened  concretions  of  a 
yellowish  or  reddish-brown  color.  Fig.  390.  The  uric  acid 
calculus  is  ordinarily  of  moderate  size,  of  a  flattened  oval  form, 
Fig.  390. 


Fig.  391. 


Uric  acid.  Uric  acid  calculus. 

and  of  a  fawn  color :  on  section,  it  is  often  f  ourid  to  be  com- 
posed of  concentric  laminae.  Fig.  391.  Its  weight  rarely 
exceeds  an  ounce.  The  surface  of  the  stone  is  usually  smooth 
and  somewhat  mamillated,  but  occasionally  rough  and  manifestly 
crystalline.  The  best  test  for  uric  acid  is  the  development  of  a 
bright  violet  or  purple  hue  (murexid),  on  applying  the  vapor 
of  ammonia  to  the  residue  left  by  treating  the  suspected  substance 
with  nitric  acid  and  heat.  The  urine  of  patients  with  uric  acid 
calculus,  is  acid  and  frequently  high-colored ;  it  often  deposits 
uric  acid  crystals  and  amoiphus  urates.  This  form  of  stone  is 
met  with  among  free  livers,  especially  those  of  a  gouty  habit,  and 
among  strumous,  over-fed  children. 

Urates. — The  urates  of  potassa,  soda,  and  ammonia  are  not 
unfrequently  deposited  in  the  form  of  an  amorphous  sediment  in 
urine  after  it  has  been  voided,  constituting  the  common  lateri- 
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tious  deposit  which  is  met  with  in  febrile  affections,  or  which  may 
occur  from  mere  concentration  of  the  urinary  secretion  ;  but 
calculi  composed  of  urates  are  very  rare.  They  are  almost 
exclusively  observed  in  young  children,  and  as  renal  concretions ; 
though  it  is  probable  that  urates  occasionally  form  the  nucleus 
of  a  vesical  stone.  The  exact  chemical  composition  of  these 
calculi  is  a  matter  of  some  doubt,  most  authorities  regarding  themr 
as  concretions  of  urate  of  ammonia,  though  one  of  the  latest 
writers,  Roberts,  of  Manchester,  appears  to  regard  them  as  con- 
sisting of  urate  of  soda.  Urate  calculi  are  soft,  and  never 
large  ;  they  may  be  recognized  by  their  solubility  in  hot  water. 
Urate  of  ammonia  is  often  deposited  in  connection  with  phos- 
phates from  ammoniacal  urine,  and  is  thus  met  with  in  the  outer 
layers  of  vesical  calculi. 

Oxalate  of  Lime  Calculus  (Mulberry  Calculus'). — When 
evacuated  in  the  form  of  gravel,  oxalate  of  lime  occurs  as  minute 
seed-like  concretions,  of  a  smooth  and  rounded  form,  and  of  a 
grayish-brown  color.  The  oxalate  of  lime  calculus  is  hard,  of 
a  somewhat  spherical  shape,  dark  brown  or  black  (more  rarely 
bluish-gray)  in  color,  and  tuberculated  on  the  surface,  somewhat 
resembling  a  mulberry.  It  rarely  attains  a  lare  size.  Oxalate 
of  lime  and  uric  acid  are  often  deposited  in  alternate  layers,  the 
calculus  consisting  of  more  or  less  perfect  concentric  laminae; 
the  nucleus  of  such  a  calculus  is  usually  composed  of  uric  acid. 
Oxalate  of  lime  is  soluble  in  nitric  and  hydrochloric  acids,  and 
when  treated  with  the  blowpipe  leaves  a  residue  of  lime,  which 
blues  reddened  litmus,  and  browns  turmeric.  The  deposit  of  oxa- 
late of  lime  appears  to  be  due  to  an  imperfect  metamorphosis  of 
the  azotized  constituents  of  the  blood,  originating  sometimes  in 
errors  of  diet,  or  in  exposure  to  bad  hygienic  conditions  of  vari1 
ous  kinds. 

Phosphatic  Calculus. — Of  this  there  are  three  varieties :— 
Amorphous  Phosphate  of  Lime  {bone  earth)  is  rarely  met 
with  as  the  sole  constituent  of  a  calculus.  Stones  of  this 
variety  are  of  a  whitish,  chalky,  or  pale-brown  color,  are  smobth 
and  friable,  and  sometimes  attain  a  considerable  size.  The 
phosphate  of  lime  calculus  may  be  recognized  by  its  solubility  in 
nitric  and  hydrochloric  acids,  and  by  its  being  totally  infusible 
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before  the  blowpipe.  Phosphate  of  lime  is  also  met  within  the 
urine  in  a  crystalline  form  {stellar  phosphate) ,  but  does  not 
under  these  circumstances  occur  as  a  calculus.  The  presence  of 
amorphous  phosphate  of  lime  in  the  urine  depends  solely  on  the 
alkaline  condition  of  that  secretion. 

Phosphate  of  Ammonia  and  Magnesia  {Triple  Phos- 
phate) . — This  is  more  common  than  the  phosphate  of  lime  ;  the 
stones  are  of  a  whitish-gray  color,  and  evidently  composed  of  crys- 
tals. The  triple  phosphate  is  soluble  in  acetic,  or  in  hydrochlo- 
ric acid,  and  is  precipitated  by  an  excess  of  ammonia,  in  a  crys- 
talline form.     It  is  with  difficulty  fusible  before  the  blowpipe. 

Mixed  or  Fusible  Calculus.— This  variety  is  formed  of  a 
mixture  of  the  phosphate  of  lime  and  triple  phosphate.  The 
mixed  phosphates  rarely  constitute  the  whole  of  a  calculus,  but, 
on  the  other  hand,  very  frequently  form  some  of  the  outer  lay- 
ers, deposited  upon  uric  acid  or  other  nuclei,  or  upon  foreign  bod- 
ies. The  triple  phosphate  and  mixed  phosphates  are  met  with  in 
alkaline,  and  especially  in  ammoniacal  urine. 

Cystine  Calculus.— This  is  a  rare  form  of  calculus.  It  is 
of  a  yellow  color  and  has  usually  an  oval  shape,  and  a  mamillated 
and  slightly  lustrous  surface.  On  section  it  presents  a  radiated 
appearance,  and  is  at  first  of  a  yellow,  wax-like  color,  turning  to 
a  pale  green  by  long  exposure  to  the  light.  Cystine  is  soluble 
in  the  mineral  acids,  and  in  ammonia;  when  precipitated  from  a 
solution  in  the  latter  (by  evaporation  of  the  solvent),  it  appears 
in  the  form  of  characteristic  six-sided  crystals. 

For  further  information  with  regard  to  the  various  forms  of 
urinary  deposit  and  urinary  culculus,  the  student  is  referred  to 
special  works  on  the  diseases  of  the  urinary  organs,  and  particu- 
larly to  the  writings  of  Bird,  Jones,  Beale,  and  Roberts. 

Renal  Calculus. — Renal  calculi  are,  in  the  large  majority  of 
instances,  composed  of  uric  acid.  The  symptoms  produced  by 
a  renal  calculus  consist  of  pain  of  an  aching  character  in  the  lum- 
bar region,  with  occasional  aggravation  {nephritic  colic)  in 
which  the  pain  shoots  downward  toward  the  scrotum  and  inner 
part  of  the  thigh,  and  is  attended  by  nausea  or  vomiting,  and 
by  dysuria  and  increased  frequency  of  micturition.  The  urine  at 
such  times  may  contain  blood,  pus,  or  epithelial  scales.     When  a 
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calculus  escapes  from  the  kidney  into  the  ureter,  giving  rise  to  a 
fit  of  the  stone,  the  symptoms  are  greatly  aggravated.  The 
patient  is  suddenly  seized  with  intense  pain,  radiating  down  the 
inside  of  the  thigh  and  into  the  spermatic  cord  and  testicle,  the 
latter  organ  being  retracted.  There  is  constant  vomiting,  with  a 
feeling  of  great  prostration,  constipation,  partial  suppression  of 
urine,  and,  if  the  attack  continues,  decided  febrile  disturbance. 

The  symptoms  quickly  subside  when  the  calculus  reaches  the 
bladder,  but  if,  as  sometimes  happens,  the  concretion  becomes 
impacted  in  the  ureter,  dilatation  of  that  tube  will  ensue,  with  con- 
sequent disease  of  the  corresponding  kidney.  Should  impaction 
occur  on  both  sides,  a  fatal  result  will  be  inevitable. 

Vesical  Calculus. — A  vesical  calculus  may,  as  has  been 
seen,  originate  from  a  concretion  which  has  descended  from  the 
kidney ;  but  in  other  cases  stone  is  primarily  formed  in  the  blad- 
der, by  the  aggregation  of  small  granular  particles,  around  which, 
as  a  nucleus,  fresh  deposits  subsequently  take  place,  or  by  the 
deposit  of  calculous  matter  around  some  extraneous  substance, 
such  as  a  bullet,  pin,  straw,  or  broken  catheter,  which  has  been 
introduced  from  without. 

section  n. 

STRUCTURE  AND  PHYSICAL  CHARACTERS  OF  VESICAL  CALCULI. 

Structure. — Calculi  may  be  composed  throughout  of  the  same 
substance,  but  in  many  instances  consist  of  several  layers  or 
laminae  of  different  chemical  characters,  deposited  around  a  cen- 
tral portion  or  nucleus.  These  stones  are  called  alternating 
calculi.  The  nucleus  is  usually  composed  of  uric  acid,  oxalate 
of  lime  nuclei  coming  next  in  frequency.  When  the  nucleus  is 
phosphatic,  the  stone  is  not  alternating,  the  layers  subsequently 
deposited  being  phosphatic  likewise.  Whatever  be  the  primary 
nature  of  the  calculus,  it  may  become  encrusted  with  phosphates 
in  consequence  of  an  ammoniacal  state  of  the  urine,  due  to  vesi- 
cal irritation.  Calculous  matter  may  be  deposited  around  a  mass 
composed  of  several  small  concretions  aggregated  together,  the 
stone  then  appearing  on  section  to'  contain  several  nuclei. 

Member. — In  the  majority  of  instances  the  bladder  contains  but 


URINARY  CALCULUS.  665 

a  single  calculus,  but  occasionally  two  or  more  are  found  in  the 
same  case,  and  in  a  few  instances  very  large  numbers  of  stones 
co-exist ;  the  most  remarkable  case  on  record  is,  perhaps,  that  of 
Chief- Justice  Marshall,  from  whose  bladder  Dr.  Physick  is  said, 
on  the  authority  of  Dr.  Randolph,  to  have  removed  by  lithotomy 
more  than  one  thousand  calculi.  Sometimes  several  calculi 
become  glued  together  by  sabulous  matter  and  inspissated  mucus, 
forming  one  large  stone  somewhat  resembling  a  grape-shot  in 
miniature. 

Shape. — The  most  common  shape  of  a  vesical  calculus  is  a 
flattened  ovoid,  though  mulberry  calculi  are  often  somewhat  rect- 
angular, or  irregularly  rounded,  while  phosphatic  stones  are 
occasionally  curiously  branched  or  constricted.  When  several 
calculi  are  present,  the  opposing  surfaces  become  worn  by  attri- 
tion, various  facets  being  thus  developed  on  the  sides  which  are 
in  contact. 

Size. — The  size  of  calculi  varies  from  that  of  a  pin's  head  to 
that  of  a  mass  several  inches  in  diameter.  One  of  the  largest 
stones  known  was  extracted  by  a  Belgian  surgeon  named  Uytter- 
hoeven,  by  the  suprapubic  method,  the  concretion  in  this  instance 
being  six  and  a  half  inches  long  and  four  wide,  and  weighing 
over  two  pounds.  Such  large  stones  are,  however,  seldom  seen 
at  the  present  day,  and  one  or  two  inches  may  be  considered  an 
average  length  of  the  calculi  ordinarily  met  with  in  practice. 

Weight. — The  weight  of  vesical  calculi  varies  as  much  as 
their  size.  The  lightest  stones  mentioned  in  Crosse's  tables 
weighed  three  and  four  grains  respectively,  and  the  heaviest, 
seven  and  eight  ounces  ;  but  even  this  weight  has  been  greatly 
exceeded  by  that  of  stones  seen  by  Mayo,  Harmer,  Cooper,  Mott, 
Cline,  Morand/*  and  other  surgeons.  The  average  weight  is  from 
one  or  two  drachms  to  an  ounce.  Of  seven  hundred  and  four 
calculi  referred  to  in  Crosse's  tables,  there  were  three  hundred 
and  forty  in  which  the  weight  was  under,  and  three  hundred  and 
sixty-four  in  which  it  was  over,  three  drachms. 

Hardness. — The  hardness  varies  according  to  the  chemical 
nature  of  the  calculus — stones  of  the  mulberry  variety  being  the 

*  Morand  is  said  to  have  seen  a  vesical  calculus  weighing  six  pounds, 
43 — vol.  n. 
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least,  and  those  of  the  phosphatic  the  most  easily  broken.  Some 
of  the  latter  variety  are  extremely  friable,  and  of  a  mortar-like 
.consistency. 

Situation, — The  situation  of  calculi  in  the  bladder  varies  with 
lie  amount  of  urine  contained  in  the  organ,  the  size  of  the  stone, 
and  the  position  of  the  patient.  The  locality  in  which  a  stone  is 
usually  found  upon  sounding,  is,  at  least  in  the  case  of  small 
calculi,  at  the  bas-fond  of  the  bladder;  but  a  stone  may  at  other 
times  rest  directly  upon  the  neck  of  the  viscus,  or  may  be  lodged 
a,bove  the  pubes,  or  behind  the  prostate — the  latter  being,  indeed, 
the  usual  locality  in  cases  of  chronic  prostatic  enlargement.  A 
calculus  usually  floats  loosely  in  the  bladder,  but  may  be  fixed  in 
rone  of  the  pouches  of  the  organ  (if  this  be  sacculated),  when  the 
stone  is  said  to  be  encysted ;  it  may  also  be  adherent  to  the 
side  of  the  bladder,  or  may  be  caught  in  the  orifice  of  a  ureter, 
or  may  be  partially  surrounded  by  a  fungous  growth.  In  other 
cases  calculous  matter,  instead  of  being  concreted  into  the  form 
of  a  stone,  is  deposited  in  ridges  or  layers  upon  the  vesical 
mucous  membrane. 

Causes  of  Calculus. — The  causes  of  calculus  are  in  most 
cases  very  obscure,  for  though  it  is  often  possible  to  trace  the 
occurrence  of  urinary  deposits  to  certain  definite  states  of  the 
constitution,  there  is  no  apparent  reason  why  these  deposits 
should  form  calculous  concretions  in  some  cases  and  not  in  oth- 
ers. Occasionally,  however,  the  development  of  calculus  is  evi- 
dently due  to  the  presence  of  a  foreign  body,  as  a  broken  cathe- 
ter, slate-pencil,  or  hair-pin. 

dge. — Age  appears  to  exercise  a  decided  influence  upon  the 
occurrence  of  calculus,  the  statistics  collected  showing  that,  in 
round  numbers,  about  two-thirds  of  the  whole  number  of  cases 
are  in  persons  under  twenty,  and  about  two-fifths  in  those  under 
ten  years  of  age.  ' 

Sex. — Persons  of  the  male  sex  are  undoubtedly  more  apt  to 
be  affected  with  vesical  calculus  than  women ;  but  the  difference 
is  probably  not  greater  than  can  be  accounted  for  by  the  respect- 
ive anatomical  peculiarities  of  the  male  and  female  urethra,  th* 
escape  of  small  calculi  through  the  latter  being  much  easier  than 
through  the  former. 
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Residence. — The  frequency  of  calculous  disorders  varies  in 
different  localities  ;  thus,  in  our  own  country,  stone  is,  according 
to  Gross,  more  common  in  the  States  of  Kentucky,  Virginia, 
Tennessee,  and  Ohio,  than  in  any  other  regions.  In  the  neigh- 
borhood of  Philadelphia  it  is  certainly  very  rare  ;  the  records  of 
the  Pennsylvania  Hospital  showing  that  of  about  eighty  thousand 
patients  treated  in  its  wards,  in  one  hundred  and  sixteen  years, 
there  were  but  one  hundred  and  twenty- five  cases  of  stone,  a  pro- 
portion of  less  than  one-sixth  of  one  per  cent. 

Other  Causes, — Among  other  circumstances  which  have  been 
supposed  to  influence*  the  frequency  of  the  occurrence  of  calculus, 
may  be  mentioned  race,  climate,  diet,  the  use  of  limestone 
water,  social  condition,  hereditary  predisposition,  etc. 

Finally,  any  circumstance  which,  by  interfering  with  the  excre- 
tion of  urine,  leads  to  vesical  irritation,  and,  in  consequence,  to 
an  ammoniacal  state  of  the  contents  of  the  bladder,  may  be  con- 
sidered as  predisposing  to  the  production  of  stone  ;  thus  stric- 
ture of  the  urethra,  enlargement  of  the  prostate,  and  par- 
alysis of  the  bladder  from  injuries  of  the  spine,  may  all  act  as 
causes  of  vesical  calculus. 

Symptoms  of  Vesical  Calculus. — These  vary  according  to 
the  shape  and  size  of  the  stone,  the  age  and  general  condition  of 
the  patient,  etc.  A  smooth  and  rounded  calculus  produces  less 
irritation  than  one  which  is  sharp  and  angular,  and  a  small  stone 
usually  causes  less  disturbance  than  a  large  one.  In  children, 
though  there  be  a  good  deal  of  local  distress,  there  is  seldom 
much  constitutional  suffering,  the  patients  often  appearing  par- 
ticularly rosy  and  hearty.  This  is  not,  however,  invariably  the 
case,  and  children  are  occasionally  seen  who  are  much  emaciated 
and  worn  down  by  the  constant  irritation  produced  by  the  stone. 
In  adults,  the  general  health  suffers  at  a  comparatively  early 
period,  and  inflammation  of  the  bladder  and  kidney  are  common 
complications  of  stone  at  this  period  of  life.  Phosphatic  calculi 
are  usually  said  to  produce  more  irritation  than  those  of  other 
varieties,  the  fact  being  that  cystitis  (with  an  ammoniacal  condi- 
tion of  the  urine)  almost  invariably  precedes  and  accompanies 
the  deposit  of  phosphatic  matter. 

Pain  is  usually  a  prominent  symptom  of  stone,  and  often  the 
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first  which  attracts  attention  ;  beside  a  dull  pain  and  feeling 
of  weight  in  the  region  of  the  bladder  and  in  the  perineum,  there 
is  pain  referred  to  the  groins,  testes,  thighs,  or  even  the  arms  or 
soles  of  the  feet,  with  a  peculiar,  sharp,  cutting  pain  in  the 
glans  penis,  which  is  most  marked  in  children — leading  to  a  habit 
of  squeezing  and  dragging  at  the  part,  and  giving  rise  to  elon- 
gation and  hypertrophy  of  the  prepuce.  The  pain  is  usually 
worst  immediately  after  urinating,  from  the  stone  then  falling 
forward  on  the  neck  of  the  bladder,  which  is  the  most  sensitive 
part  of  that  organ.  In  order  to  prevent  this,  calculous  patients 
get  the  habit  of  making  water  in  the  recumbent  position.  The 
pain  is  always  increased  by  riding  or  walking,  or  by  any  move- 
ment which  causes  the  stone  to  jolt  about  in  the  bladder ;  these 
variations  in  the  amount  of  pain  felt,  are  less  marked  in  those 
cases  in  which  the  stone  is  habitually  lodged  behind  an  enlarged 
prostate,  and  are  almost  absent  in  cases  of  encysted  calculus. 

Frequent  and  Painful  Micturition  is  a  very  constant 
symptom  of  vesical  calculus  ;  in  some  instances  there  is  absolute 
incontinence  of  urine,  and  in  others  retention ;  the  flow  some- 
times stops  suddenly  from  the  stone  falling  over  the  orifice  of 
the  urethra,  beginning  again  when  the  patient  changes  his  posi- 
tion. The  urine  often  contains  blood,  and  if  there  be  cystitis, 
may  be  heavily  loaded  with  mucus  or  pus  ;  when  the  kidneys 
become  implicated,  the  urine  is  commonly  albuminous.  The 
detection  of  crystals  of  uric  acid  or  oxalate  of  lime  in  the  urine 
serves  to  distinguish  the  nature  of  the  calculus. 

Prolapse  of  the  Rectum  occasionally  occurs  in  children  from 
efforts  in  passing  the  urine. 

Diagnbsis. — From  observation  of  some  or  all  of  the  symp- 
toms mentioned,  the  surgeon  may  suspect  the  existence  of  a 
calculus  in  the  bladder,  but  cannot  be  certain  of  it  until  he  has 
elicited  physical  evidences  of  the  presence  of  the  stone.  In  chil- 
dren the  calculus  may  sometimes  be  felt  by  the  finger  introduced 
into  the  rectum,  and  in  women  by  a  similar  exploration,  per 
vaginam,  but  the  common  means  of  determining  the  presence 
of  a  stone  is  by  the  introduction  of  a  sound  into  the  bladder. 

Prognosis. — Stone  in  the  bladder,  unless  removed  by  treat- 
ment, leads  to  serious  morbid  changes  in  the  urinary  organs,  a 
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fatal  result  being,  sooner  or  later,  almost  inevitable.  The  pros- 
tate commonly  becomes  enlarged,  and  cystitis  occurs,  the  bladder 
usually  being  contracted  and  ribbed,  but  sometimes  dilated  ;  con- 
gestion and  ultimately  granular  degeneration  of  the  kidneys  fol- 
low, and  the  patient  dies  worn  out  by  suffering,  or  from  the  pro- 
gress of  the  renal  affection.  If,  on  the  other  hand,  the  presence 
of  the  stone  be  recognized  at  an  early  period,  and  proper  treat- 
ment adopted  before  the  viscera,  and  especially  the  kidney,  have 
become  seriously  involved,  the  prognosis  is  quite  favorable. 

Sounding  for  Stone, — This  includes  not  only  the  detection 
of  the  presence  of  a  calculus,  but  the  appreciation,  more  or  less 
accurate,  of  its  size,  character,  and  position. 

None  of  the  above  symptoms  must  be  depended  on  alone. 
The  existence  of  the  stone  must  be  made  sensible  to  the  ear  and 
fingers,  and  the  instrument  employed  for  this  purpose  is  asoimc?, 
a  solid  iron  rod,  plated  with  nickel,  the  size  of  a  medium  cathe- 
ter, not  large  enough  to  distend  the  urethra.  Its  handle  should 
be  grooved  and  flattened,  and  the  surgeon  should  possess  several, 
of  various  lengths  and  curves. 

The  rational  symptoms  of  stone  being'made  out,  the  patient  is 
directed  to  remain  at  entire  rest  for  at  least  twelve  hours,  and  to 
hold  his  water  for  about  two  hours  before  the  sounding  is  done. 
The  instrument  is  passed  like  a  catheter,  and  its  short  beak 
drawn  backward  and  forward,  and  rotated  either  way,  always 
with  the.  utmost  gentleness,  until  the  whole  bladder  has  been 
explored.  Anaesthesia  will  be  necessary  if  the  urethra  or  bladder 
be  very  irritable  ;  sometimes  the  stone  cannot  be  felt  without  it. 
By  the  feel  of  the  stone  its  character  as  to  hardness  or  softness 
may  be  judged  of.  By  the  length  of  contact  of  the  sound,  some 
idea  of  its  size  may  be  gained,  while  its  mobility  or  fixedness 
may  be  more  or  less  accurately  detected.  Sometimes  the  left 
forefinger  in  the  rectum  gives  us  valuable  information  in  connec- 
tion with  sounding. 

Notwithstanding  the  advocacy  by  some  authors  of  sounding 
with  the  lithotrite,  or  with  catheter-sounds  by  which  the  bladder 
may  be  injected,  the  solid  steel  instrument  will  probably  never  be 
superseded  for  the  purpose. 

There  are  two  methods  by  which  calculi  may  be  removed  from 
the  bladder  :  lithotomy  ,  or  cutting,  and  lilhotrity,  or  crushing. 
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With  the  wide  subject  of  the  history  of  these  operations,  it  is  not 
possible  to  deal  here.  As  to  the  choice  between  them,  it  may  be 
said  that  the  former  is  almost  always  to  be  preferred  in  children, 
and  as  a  general  thing  in  the  very  old.  Lithotrity  answers  best 
in  cases  of  adults,  where  the  stone  is  small  and  soft,  the  genito- 
urinary organs  not  specially  irritable,  and  the  urethra  of  full 
calibre. 

It  is  an  invariable  rule,  in  all  operations  for  stone,  of  whatever 
kind,  that  the  rectum  should  be  empty;  but  surgeons  generally 
prefer  to  have  some  liquid  in  the  bladder.  Preparation  by  treat- 
ment and  generous  diet  will  add  to  the  chances  of  success,  when- 
ever the  disease  has  existed  for  a  length  of  time  and  caused 
emaciation  and  debility. 

Another  valuable  precaution  is  to  keep  the  patient  at  complete 
rest  for  a  day  or  two  before  he  is  operated  on. 

Lithotomy. — There  are  four  methods  of  cutting  for  stone:  1, 
the  ordinary  lateral ;  2,  the  bilateral  ;  3,  the  median ;  4,  the 
suprapubic  or  high  operation.  Whichever  of  these  is  chosen,  the 
rule  is  imperative  that  the  calculus  should  be  felt  in  the  bladder,' 
at  the  time,  or  the  operation  postponed. 

Surgical  Anatomy. — The  anus  is  nearly  at  the  central  point 
of  the  perineum,  when  the  patient  is  placed  in  what  is  known  as 
"the  lithotomy  position."  An  inch  and  a  half  or  more  in  front 
of  it  is  the  bulb  of  the  urethra,  and  just  behind  this,  in  the 
median  line,  but  deeper,  is  the  membranous  portion  of  the  canal. 
The  membranous  portion,1  traced  backward,  ends  at  the  prostate 
gland,  through  which  the  canal  runs,  this  part  of  it  being  called 
the  prostatic  portion. 

The  transverse,  perineal  muscle  runs  across  from  near  the 
tuber  ischii  to  the  raphe,  a  little  in  front  of  the  edge  of  the 
sphincter  ani  muscle.  The  superficial  perineal,  and  transverse 
perineal  arteries,  lie  upon  the  surface  of  the  transverse  muscle. 
The  artery  of  the  bulb  arises  from  thepudic,  and  runs  across  and 
forward  to  the  bulb. 

On  deeper  dissection  we  find  the  levator  ani  muscle,  which 
forms  the  floor  of  the  pelvis,  and  is  inserted  into  the  sphincter  ani 
and  raphe  of  the  perineum,  surrounding  by  its  anterior  fibres  the- 
membranous  portion  of  the  urethra. 
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One  layer  of  the  deep  perineal  fascia  runs  up  to  the  bulb, 
another  to  the  anterior  edge  of  the  prostate,  so  that  the  mem- 
branous portion  of  the  urethra  lies  at  the  bottom  of  the  space 
between  the  two.  Cowper's  glands  lie  at  either  side  of  this 
space. 

Operation. — Position  of  the  patient.  Ether  having  been 
administered,  the  buttocks  are  brought  to  the  edge  of  the  opera- 
ting-table, the  legs  flexed  on  the  thighs,  and  the  thighs  on  the 
pelvis.  Each  foot  is  then  placed  in  the  palm  of  the  correspond- 
ing hand,  and  firmly  bound  there  with  turns  of  a  roller.  This  is 
called  "the  lithotomy  position. "     Fig.  392. 

Fig.  392. 


Position  for  Lithotomy.— No.  1,  assistant's  baud  gmding  or  holding  tbe  staff; 
Nos.  2,  4,  4,  6,  5,  arras  of  assistants  steadying  tbe  legs  of  tbe  patient ;  No.  3,  left 
hand  of  operator  feeling  for  the  groove  in  the  staff,  tbe  Qrst  incision  being  made  ;  No. 
6,  the  direction  of  the  first  incision. 

Instruments  required.  For  the  sound  previously  used  to  detect 
the  stone  is  now  substituted  the  staff,  an  instrument  with  a 
longer  curve  than  the  bougie  or  catheter,  and  with  a  deep  and 
wide  groove  at  its  convexity  (  a  little  to  the  right  of  this),  so  as  to 


672  SCIENCE  AND  ART  OF  SURGERY. 

guide  the  knife  into  the  bladder.  Besides  this9  a  good-sized 
sealpel  or  two,  one  probe-pointed,  forceps  of  various  shapes, 
scoops,  and  a  large  syringe  for  washing  out  the  bladder,  are 
needful. 

Variously-shaped  knives  have  been  employed  and  recommended 
by  different  surgeons  and  writers  on  lithotomy.  By  some,  the 
same  knife  is  used  throughout ;  by  others,  the  sharp-pointed 
gcalpel  is  exchanged  for  a  probe-pointed  one  as  soon  as  the 
urethra  is  fairly  opened. 

The  gorget,  formerly  used  for  making  the  section  of  the  pros- 
tate, its  beak  being  engaged  in  the  groove  of  the  staff,  is  now 
almost,  if  not  altogether,  abandoned. 

The  blades  of  the  forceps  generally  used  are  very  smooth  on 
the  outside,  but  studded  interiorly  with  points  to  prevent  their 
slipping  when  the  stone  is  grasped. 

Besides  these  we  should  have  forceps  with  the  blades  curved, 
and  it  is  well  to  have  them  of  various  lengths  and  sizes. 

Forceps  are  also  made  with  fenestrated  blades,  to  occupy  some- 
what less  room ;  but  if  the  stone  is  rough,  the  portion  exposed 
through  the  openings  may  lacerate  the  tissues  at  the  margin  of 
the  wound  in  the  process  of  extraction,  which  should  be  guarded 
against  by  the  surgeon. 

Sponges,  tenacula,  artery-forceps,  ligatures,  hot  and  cold 
water,  etc. ,  should  also  be  at  hand. 

Assistants.  Five  at  least;  one  to  give  the  anaesthetic; 
one  at  each  knee,  to  hold  it  well  outward  ;  one,  the  most  impor- 
tant, to  hold  the  staff;  and  one  to  hand  the  instruments  and  tie 
the  vessels. 

Everything  being  ready,  and  the  perineum  shaved,  if 
necessary,  the  surgeon,  standing  in  front  of  the  patient,  passes 
the  staff,  and  feels  the  stone.  The  assistanfc^who  is  to  hold  the 
staff,  standing  on  the  patient's  left,  grasps. the  handle  of  the 
instrument,  and  keeps  it  exactly  as  the  surgeon  directs,  either 
hooked  up  against  the  pubis,  or  bearing  prominently  forward 
in  the  perineum  ;  he  at  the  same  time,  with  his  left  hand,  holds 
the  genitals  up  and  out  of  the  way.  Another  assistant,  stand- 
ing in  front  of  the  last  named,  holds  the  left  knee  outward, 
while  another  does  the  same  for  the  right. 
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The  surgeon  now  makes  his  first  incision,  beginning  in  the 
median  line,  an  inch  and  a  half  in  front  of  the  anus,  and  cut- 
ting downward  and  outward  to  a  point  midway  between  the  anus 
and  the  left  tuber  ischii ;  this  incision  divides  the  skin  and  super- 
ficial fascia  only.  The  fascia  and  muscular  tissues  are  next  cut, 
toward  the  staff,  deepening  the  first  wound  in  front.  With  the 
knife  and  left  forefinger  this  process  is  continued,  until  the  nail 
can  be  engaged  in  the  groove  of  the  staff.  Now,  guiding  the 
same  or  a  probe-pointed  knife  on  the  finger,  the  tip  of  the  knife 
is  engaged  in  the  grove,  and  pushed  on  along  it,  tbe  handle  of 
the  knife  being  depressed  (Fig.  393)  until  the  fact  of  the  bladder 
being  entered  is  announced  by  a  gush  of  urine.     At  once  the 

Pig.  393. 


MAifNEn  of  holding  Knife  .— No.  1,  the  staff  engaged  within  the  bladder.  No .  2, 
the  Anger  of  the  surgeon  guiding  the  knife.  No.  3,  the  handle  depressed  to  enlarge 
the  wound. 

knife  is  withdrawn,  and  the  finger  pushed  along  the  staff  into 
the  bladder,  so  as  if  possible  to  feel  the  stone.  In  doing  this, 
the  'but  in  the  prostate  gland  is  dilated,  and  may  be  more  wide- 
ly opened  by  a  seesaw  movement  if  the  stone  is  very  large.  As 
soon  as  the  finger  is  fairly  in  contact  with  the  stone,  the  staff 
may  be  withdrawn  ;  and  the  surgeon,  passing  in  a  pair  of  litho- 
tomy forceps,  closed,  tries  to  grasp  the  stone  between  their 
blades.  If  he  succeeds  in  so  doing,  he  at  once  attempts  to  with- 
draw it  with  them,  gently  rocking  them  if  the  stone  is  too  large 
to  come  easily  through  the  opening.  Sometimes  an  oval  stone  is 
caught  with  its  long  axis  across  the  forceps,  in  which  case  the 
grasp  must  be  changed,  with  the  aid  of  the  forefinger. 

Occasionally  a  strong  pair  of  forceps  must  be  introduced,  and 
the  stone  broken  up,  so  as  to  be  removed  piecemeal. 
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Sometimes  a  scoop  has  to  be  employed,  the  stone  being  caught 
between  this  and  the  forefinger. 

All  the  larger  portions  having  been  taken  away,  a  stream  of 
tepid  water  should  be  driven  into  the  bladder  from  the  syringe, 
until  no  more  fragments  or  debris  are  washed  out  by  it ;  and 
then  the  cavity  should  be  cautiously  but  thoroughly  explored 
with  the  finger,  to  detect  any  encysted  or  otherwise  engaged 
calculi. 

Hemorrhage,  if  there  is  any,  should  now  be  arrested  by  liga- 
ting  the  vessels  which  bleed.  The  hands  and  feet  are  untied, 
the  knees  fastened  together  with  a  handkerchief  or  two  or  three 
turns  of  a  roller,  and  the  patient  placed  in  bed. 

Should  blood  continue  to  ooze,  a  bit  of  ice  or  styptic  cotton 
may  be  placed  for  a  moment  or  two  in  the  wound,  and  if  this 
fails  to  arrest  it,  pressure  may  be  made  by  means  of  a  metallic 
tube  furnished  with  rings  at  the  end  resembling  a  catheter  as  is 
shown  in  Fig.  394,  a  mesh  of  lint  being  tied  around  the  con- 
Fig.  394. 


Tithe  for  plugging  the  wound  in  lithotomy. 

stricted  portion,  which  is  passed  into  the  wound,  and  secured  in 
the  bladder  by  tapes  passing  from  the  rings  to  a  waistband. 
The  urine  flows  freely  away  through  this  tube.  Very  little  dress- 
ings are  required,  ordinarily,  ,af ter  this  operation.  The  author 
is  in  the  habit  of  applying  a  pledget  of  lint  to  the  wound,  wet 
with  Hypericum  lotion,  to  prevent  inflammation  and  assist  in 
the  healing  process. 

The  bilateral  method.  This  differs  from  the  procedure  just 
described,  in  respect  only  to  the  line  of  incision  and  the  method 
of  making  it. 

Operation. — A  semilunar  external  incision  is  made  through 
the  skin,  from  a  point  midway  between  the  right  tuber  ischii  and 
the  anus,  curving  forward  so  as  to  cross  the  raphe  about  an  inch 
and  a  quarter  in  front  of  the  anus,  and  terminating  at  a  point 
opposite  to  that  of  its  commencement,  L  e.,  midway  between  the 
anus  and  the  left  tuber  ischii. 
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The  tissues  are  next  divided  in  successive  layers,  until  the 
staff  is  felt,  when  the  point  of  the  knife  is  carried  into  its  groove, 
so  as  to  make  an  opening  in  which  the  surgeon  can  enter  the 
beak  of  the  double  lithotome  cache.  The  extent  to  which  the 
blades  shall  be  opened  having  been  previously  arranged  by  means 
of  the  small  screw  just  back  of  the  joint,  this  instrument  is  .now 
engaged  in  the  groove  of  the  staff,  pushed  well  on  into  the  blad- 
der, opened  by  pressing  on  the  lever,  and  withdrawn,  cutting  its 
way  out  through  the  prostate.  A  gush  of  urine  follows,  and  the 
finger  is  immediately  introduced  as  in  the  lateral  operation. 

The  remaining  steps  are  accomplished  in  the  manner  before 
described. 

The  median  operation. 

Operation. — An  incision  is  made  in  the  median  line,  from 
about  half  an  inch  above  the  anus,  directly  into  the  groove  of 
the  staff,  along  which  a  short  cut,  say  half  an  inch  long,  is  made 
in  the  urethral  wall,  and  as  the  knife  is  drawn  out,  the  skin  is 
divided  upward  to  the  extent  of  about  an  inch  and  a  half.  A 
large  director,  is  now  introduced  along  the  staff  into  the  bladder, 
the  groove  of  the  director  being  kept  downward  like  that  of  the 
staff,  and  the  staff  withdrawn ;  a  probe-pointed  knife  is  then 
guided  in  upon  the  director,  the  prostatic  portion  of  the  canal 
laid  open  to  a  sufficient  extent,  and  the  vesical  cavity  reached 
with  the  finger,  when  the  forceps  may  be  introduced  and  the 
extraction  of  the  stone  accomplished  as  in  either  of  the  before- 
mentioned  methods. 

The  high  or  suprapubic  operation  has  very  seldom  been 
done,  and  the  results  attained  have  not  been  encouraging.  It 
may,  however,  be  the  only  resource,  as  for  example  where  the 
ordinary  "lithotomy  position3'  cannot,  from  rheumatic  or  other 
stiffening  of  one  or  both  hip-joints,  be  assumed  by  the  patient  *t 
or  where  there  has  formerly  been  disease  or  injiiry  of  the  peri- 
neum, altering  the  relations  of  the  tissues. 

Surgical  Anatomy. — When  the  bladder  is  much  distended, 
it  rises  above  the  pubes,  and  is  separated  from  the  surface  only 
by  the  skin  and  superficial  fascia,  and  a  variable  but  not  large 
amount  of  deeper  fibrous  tissue  ;  the  pouch  of  peritoneum  usu- 
ally existing  in  front  of  the  fundus  being  obliterated. 
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Operation. — The  pubic  region  being  shaved,  the  patient  is 
laid  on  his  back  on  the  operating-table,  his  nates  close  to  the 
edge,  and  his  legs  hanging  over.  An  incision  is  then  com- 
menced just  over  the  symphisis,  and  carried  upward  in  the  median 
line  for  about  three  inches ;  the  skin  and  superficial  fascia  only 
being  divided.  The  linea  alba  is  now  cautiously  opened  for  an 
inch  or  more.  A  long  and  strongly  curved  sound  is  now  intro- 
duced through  the  urethra,  and  its  point  pushed,  if  possible, 
against  the  anterior  wall  of  the  bladder  so  as  to  press  it  for- 
ward into  the  wound.  Cutting  down  upon  this  the  surgeon 
enters  the  bladder  with  a  probe-pointed  bistoury,  and  cau- 
tiously divides  the  anterior  wall  downward  for  the  space 
of  about  an  inch,  still  in  the  median  line.  He  now  introduces 
the  finger,  feels  the  stone,  inserts  the  scoop  or  forceps,  and 
effects  the  removal,  enlarging  the  opening  if  necessary,  but 
never  dividing  the  peritoneum. 

Another  plan  of  opening  the  bladder  is  by  means  of  a  long 
canula  and  stylet  introduced  like  the  sound  above  mentioned,  and 
its  point  pushed  through  the  anterior  wall  from  within. 

After  the  removal  of  the  stone,  a  gum  catheter  is  placed  in  the 
bladder  so  as  to  keep  it  empty,  and  the  wound  is  closed  with  care, 
so  as  to  prevent  if  possible  urinary  infiltration  or  the  formation 
of  abscesses. 

Comparison  of  these  Operations* — Lithotomy  having  been 
decided  upon,  unless  the  stone  is  known  to  be  very  large,  the  lat- 
eral method  is  usually  preferable  ;  although  for  an  experienced 
and  confident  operator,  there  is  perhaps  little  to  choose  between 
this  and  the  median. 

The  bilateral  method  gives  a  greater  amount  of  space  for  the 
withdrawal  of  the  stone,  but  has  no  other  advantage ;  while  in 
unskilled  hands  tjiere  is  a  chance  of  doing  harm  by  too  wide  an 
incision  of  the  pf6state. 

The  danger  of  peritonitis  and  infiltration  of  urine  after  the 
high  operation  is  so  much  greater  than  after  either  of  the  other 
procedures,  that  it  should  only  be  chosen  when  the  stone  is  very 
large,  the  prostate  much  hypertrophied,  or  the  "lithotomy  posi- 
tion" impossible. 

Lithotrity,  or  Crushing. — This  operation,. one  .of  the  mod- 
ern improvements  in  surgery,  is  applicable  to  cases  of  adultej 
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"where  the  constitution  is  good,  the  urinary  organs  sound,  the 
bladder  not  specially  irritable,  the  urethra  free  from  stricture, 
and  the  caleulus  single,  of  moderate  •  size,  and  not  too  hard. 
Sometimes  it  does  well  in  old  people,  and  sometimes  in  cases  where 
some  of  the  above-mentioned  conditions  are  wanting  ;  but  the 
general  rule  is  as  stated. 

For  a  day  or  two  beforehand,  the  patient  should  be  kept  at 
rest,  and  the  bladder  should,  if  irritable,  be  prepared  by  the  daily 
passage  of  a  good-sized  sound  for  the  manipulation  it  is  to  undergo. 

Generally  several  successive  "  sittings,"  three  or  four  days 
apart,  are  required  to  effect  complete  relief.  Of  these,  the 
first  may  be  two  or  three  minutes  in  length,  but  not  more ; 
the  later  ones  should  not  exceed  three  to  five  minutes.  Anaes- 
thesia is  only  required  when  the  bladder  is  very  sensitive. 

The  instruments  needful  are :  steel  sounds,  catheters,  and 
lithotrites.  A  syringe  of  about  eight  ounces  capacity,  fitted 
to  the  catheters,  should  be  at  hand  also. 

A  somewhat  shert-beaked  sound,  with  a  bulbous  extremity,  is 
the  best ;  some  operators  use  the  lithotrite  itself  for  the  purpose, 
finding  and  catching  the  stone  at  once.  Some  surgeons  prefer  a 
hollow  or  catheter-like  sound,  by  means  of  which  the  bladder 
may  be  injected  if  it  is  desired,  without  changing  the  instrument. 

The  lithotrite  consists  of  a  grooved  steel  bar,  turned  up  for 
about  an  inch  at  the  end,  with  a  steel  rod  sliding  in  the  groove, 
and  likewise  bent. 

By  far  the  best  arrangement  is  to  have  the  two  blades  freely 
moveable  upon  one  another,  but  with  a  catch  so  that  the  shaft 
may  be  brought  into  connection  with  a  screw  ;  in  this  way  the 
stone  may  be  easily  sought  for,  and  when  once  it  is  grasped,  the 
screw  may  be  brought  into  action,  and  the  male  blade  driven 

Fig.  395. 


% 


home,  crushing  the  stone  against  the  female  blade.     Fig.  395. 
The  latter  should  have  a  hole   at  the  bend,  for   the  escape  of 
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debris.     The  screw  may  be  worked  directly  with  the  thumb  and 
fingers,  or  by  means  of  a  rack  and  pinion. 

A  small  lithotrite  to  break  up  fragments  lodged  in  the  ure- 
thra is  sometimes  useful,  or  they  may  be  caught  by  means  of  the 
small  scoop  with  a  hinge  point,  orHodgen's  Urethra  Snare,  Fig. 
396,  and  thus  drawn  out. 

Fig.  396. 


A,  B,  handle  of  instrument.    C,  cylinder  with  the  snare  projecting. 

It  is  not  necesssary,  although  a  common  practice  with  some 

surgeons,  to  wash  out  the  bladder  with  tepid  water  at  the  close 

of  each  sitting.    When  this  is  done,  a  double  catheter,  Fig.  397, 

will  be  found  useful. 

Fig.  397. 


Double  Catheter. 

Operation.— The  patient  having  retained  his  water  for  two 
or  three  hours,  is  laid  on  his  back,  on  a  firm  mattress  at  a  suita- 
ble height ;  the  surgeon  stands  on  the  right  side,  with  his  face 
toward  the  foot  of  the  bed,  and  takes  the  penis  between  the  mid- 
dle and  ring  fingers  of  his  left  hand,  opening  the  meatus  with  the 
thumb  and  finger.  With  his  right  hand  he  now  gently  enters 
the  lithotrite,  closed  and  well  oiled,  into  the  canal  and  slips 
it  gradually  down,  keeping  the  handle  at  first  over  the  right  iliac 
spine,  then  sweeping  it  around  into  the  median  line,  and  bring- 
ing the  shaft  perpendicular,  until  the  point  nears  the  prostate ; 
the  handle  is  now  depressed,  to  a  degree  proportioned  to  the 
enlargement  of  the  prostate,  over  which  the  tip  glides  into  the 
bladder. 

Once  fairly  in,  by  a  rotary  movement  of  the  handle,  the 
beak  of  the  instrument  is  made  to  fall  over  laterally,  when,  if 
the  stone  is  touched,  the  male  blade  is  withdrawn  a  little,  so  as 
to  try  to  grasp  the  stone  between  it  and  the  female  blade.  Fig. 
398.      If  this  be  accomplished,  the  instrument  is  turned  back 
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Fig.  398. 


again  so  as  to  bring  the 
stone  into  the  middle  of 
the  vesical  cavity,  and  the 
male  blade  is  screwed 
home*  This  manoeuvre 
is    repeated    again    and 


again. 


until  the  time  for 


the  sitting  is  exhausted. 
If  at  the  first  attempt 
the  stone  is  not  felt,  the 
beak  may  be  rotated  so 
as  to  fall  over  to  the  other 
side  of  the  median  line, 
and  if  this  fail,  a  gentle 
backward  and  forward 
motion    may    be    made, 

Instrument  crushing  the  stone  in  lithotrity .        Still  with  the  lateral  half  - 

turns,  so  as  to  explore  thoroughly  the  bas-fond  of  the  organ. 

It  must  never  be  forgotten  that  the  male  blade  is  the  one  to  be 
moved  on  the  female  ;  that  the  crushing  is  to  be  done  in  the  middle 
of  the  cavity ;  and  that  in  effecting  it  the  blades  must  always  be 
brought  into  contact.  Fragments  cannot  be  safely  drawn  through 
the  urethra  in  the  grasp  of  the  instrument,  although  it  has  several 
times  been  done  with  undeserved  success. 

The  instrument  should  be  very  lightly  held  in  searching,  very 
firmly  and  steadily  in  crushing. 

When  symptoms  of  inflammation  of  the  bladder  or  testicles 
arise  after  an  operation  of  this  kind,  prompt  treatment  is  neces- 
sary. No  further  attempt  at  crushing  the  stone  ought  to  be 
made  until  they  have  been  wholly  subdued,  and  then  only  with 
great  caution. 

Stone  in  the  female  bladder  is  oi  very  rare  occurrence. 
When  it  is  met  with,  if  the  concretion  is  of  small  size,  it  may 
often  be  removed  by  merely  dilating  the  urethra  (by  expanding  a 
pair  of  forceps  introduced  through  it)  so  as  to  afford  room  for  its 
passage  or  extraction ;  or  an  incision  may  be  made  upon  the 
straight  staff  or  director,  and  the  forceps  passed  into  the  bladder 
as  in  the  male  subject. 
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After-treatment. — This  is  sufficiently  simple.  The  bed  must 
be  protected  with  India-rubber  cloth,  covered  with  a  folded  sheet 
or  blanket,  to  absorb  the  urine  (which  of  course  flows  through 
the  wound),  the  sheet  being  changed,  so  as  to  keep  the  patient 
dry  and  comfortable,  and  a  pledget  wet  with  Hypericum  lotion 
applied  to  the  external  wound  and  changed  from  time  to  time. 
For  a  day  or  two  the  urine  escapes  entirely  by  the  wound,  then 
probably  for  a  few  hours  by  the  urethra  (owing  to  the  swelling 
of  the  deep  part  of  the  incision),  and  then  again  partly  by  the 
wound  in  gradually  decreasing  quantities  as  the  healing  process 
continues.  No  dressing  should  be  applied  as  long  as  any  water 
escapes  through  the  perineum,  but  after  this,  the  incision  may  be 
treated  as  a  superficial  wound  in  any  other  situation.  Aconite 
may  be  administered  to  relieve  inflammation  and  fever,  the  diet 
and  general  treatment  of  the  patient  being  adapted  to  his  consti- 
tutional condition. 

SECTION  IE. 

MALFORMATIONS   AND   MALPOSITIONS   OF   THE  BLADDER. 

In  some  cases  the  bladder  has  been  totally  absent,  the  ureters 
opening  directly  into  the  urethra,  or  into  the  rectum  or  vagina, 
while  in  other  instances  two  or  morfe  bladders  are  said  to  have 
coexisted  in  the  same  subject,  though,  as  justly  remarked  by 
Thompson,  it  is  probable  that  in  most  of  these  cases  the  condi- 
tion has  not  been  congenital,  but  rather  one  of  extreme  sacculation, 
the  result  of  disease. 

Extroversion  or  Exstrophy  of  the  Bladder  is  by  far  the 
most  common  congenital  defect  of  this  viscus,  and  is  met  with 
sufficiently  often  to  make  its  treatment  a  subject  of  considerable 
importance.  This  deformity,  which  is  much  commoner  in  the 
male  than  in  the  female  sex,  and  which  appears  to  be  due  to  an 
arrest  of  development  during  foetal  life,  consists  in  an  absence  of 
the  anterior  wall" of  the  bladder,  with  a  corresponding  deficiency 
of  the  lower  part  of  the  abdominal  parietes,  and  usually  of  the 
pubic  symphysis.  The  penis,  in  the  male,  is  epispadiac  and 
shortened,  and  the   clitoris,  in  the  female,  is  split  into  two  por- 
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tions  corresponding  to  the  nymphae,  the  anterior  commissure  of 
the  vulva  being  wanting,  and  the  bladder  and  urethra  thus  open- 
ing between  the  labia  and  directly  into  and  immediately  above 
the  vagina  ;  the  uterus  is  commonly  well  formed,  and  in  a  case 
under  the  care  of  Drashurst,  the  vaginal  orifice  was  normally 
closed  with  a  hymen.  The  anus  is  placed  in  front  of  its  usual 
position,  and,  in  the  male,  the  scrotum  not  unfrequently  con- 
tains a  hernia  on  one  or  both  sides.  The  recti  abdominis  muscles 
are  separated  at  their  lower  part,  passing  obliquely  outward  to 
their  insertions  into  the  pubic  bones,  and  in  many,  but  by  no 
means  in  all  cases,  the  separation  is  continued  upward  almost  to 
their  costal  attachments,  in  which  case  there  is  no  umbilicus,  the 
interval  between  the  recti  being  filled  with  a  fibrous  tissue  analo- 
gous to  the  linea  alba. 

The  appearances  in  a  case  of  exstrophy  of  the  bladder  are 
quite  characteristic.  The  posterior  wall  of  the  bladder  (covered, 
of  course,  with  mucous  membrane)  is  pushed  forward  by  the 
abdominal  viscera  which  are  behind  it,  and  forms  a  prominent 
but  reducible  tumor  in  the  situation  of  the  pubes.  The  mucous 
surface,  which  is  red,  papillated,  and  vascular,  is  continuous  at 
its  periphery  with  the  abdominal  walls,  the  line  of  junction  hav- 
ing a  thin  cicatricial  appearance.  At  the  lower  part  of  the  pro- 
jecting vesical  surface,  the  ureters  can  be  seen,  giving  exit  to  the 
urine  by  drops,  or  sometimes- in  a  stream.  The  exposed  mucous 
membrane,  which  is  constantly  irritated  by  the  contact  of  the 
patient's  garments,  becomes  inflamed,  and  bleeds  when  touched, 
while  the  groins,  thighs,  and  buttocks  are  excoriated  from  urine 
flowing  over  them. 

In  addition  to  the  physical  distress  thus  occasioned,  the  patient 
has  the  annoyance  of  knowing  that  he  is  deformed  in  a  part 
which  few  are  so  philosophical  as  to  consider  of  no  importance 
in  their  own  persons,  and  is  besides  rendered,  by  the  continual 
dribbling  of  urine,  an  object  of  disgust  to  himself  as  well  as  to 
others.  Otherwise  the  deformity  does  not  particularly  interfere 
with  the  general  health,  and  is  by  no  means  incompatible  with  a 
long  life.  In  the  female  the  reproductive  function  is  not 
impaired,  and  instances  are  on  record  in  which  women  with  exstro- 
verted  bladders  have  borne  children  ;  but  in  the  m^le  sex  the 
44 — vol.  n. 
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accompanying  deformity  of  the  genital  organs  is  so  great  as  to 
render  procreation  impossible. 

Treatment. — Until  within  a  few  years,  this  malformation  was 
thought  to  be  beyond  the  reach  of  surgical  aid,  and  the  utmost 
that  was  attempted  for  patients  thus  affected,  waa  to  supply  a 
mechanical  apparatus  to  shield  and  protect  the  exposed  bladder 
from  injury,  and  to  convey  the  urine  into  a  suitable  receptacle  ; 
but  the  apparatus  was  necessarily  cumbrous  and  irksome,  and 
fulfilled  its  design  in,  at  best,  a  very  unsatisfactory  manner. 
Within  a  few  years,  endeavors  have  been  made  to  remedy,  or  at 
least  to  alleviate,  by  operative  interference,  the  condition  of 
patients  afflicted  with  exstrophy  of  the  bladder,  and  in  several 
instances  with  very  gratifying  success.  The  operations  which 
have  been  devised  for  the  purpose  may  be  divided  into  two  cate- 
gories, viz.,  1,  those  which  aim  to  divert  the  course  of  the  renal 
secretion  into  another  channel,  and,  2,  those  the  object  of  which 
is  merely  to  cover  in  the  exposed  bladder  by  a  plastic  operation, 
and  thus  render  possible  the  adaptation  of  a  convenient  receptacle 
for  the  urine.  To  the  first  category  belong  the  operations  of 
Simon  and  Holmes,  and  to  the  second,  the  plastic  procedures  of 
Richard,  Pancoast,  Ayres,  Holmes,  Wood,  Maury,  and  others. 

1.  Mr.  Simon,  of  St.  Thomas's  Hospital,  in  the  case  of  a  boy 
of  thirteen,  established  by  an  ingenious  procedure,  fistulous  com- 
munications between  the  ureters  and  rectum,  with  the  hope  that, 
the  flow  of  urine  being  diverted,  the  exposed  mucous  surface  of 
the  bladder  would  assume  the  character  of  skin.  The  operation 
was,  from  the  first,  only  partially  successful,  and  the  patient  died 
about  a  year  afterward  from  disease  of  the  ureters  and  kidneys, 
which  was  apparently  set  up  by  the  irritation  caused  by  the  opera- 
tion itself.  In  two  other  cases,  in  which  similar  procedures  were 
undertaken,  by  Lloyd  and  Athol  Johnstone,  the  patients  died 
within  a  few  days  from  acute  peritonitis,  so  that,  as  justly 
remarked  by  Holmes,  as  far  as  present  experience  goes,  the  dan- 
ger and  difficulty  of  the  operation  appear  to  outweigh  its  prob- 
able advantages.  This  excellent  surgeon  has  himself  suggested 
a  plan  of  effecting  the  desired  object,  by  applying  in  the  bladder 
and  rectum  the  two  branches  of  a  pair  of  screw-forceps  (with  a 
plate  broad  enough  to  extend  from  one  ureter  to  the  other),  which, 
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acting  like  Dupuytren's  enterotome,  should  establish  the  necessary 
communication  between  the  organs  without  risk  of  perforating  the 
peritoneal  cavity.     This  suggestion,  which  seems  to  be  worthy 
of  future  attention,  has  not,  as  yet,  however,  been  sat  i 
tested  in  practice. 

2.  Plastic  operations,  varying  more  or  less  in  their  details, 
have  been  employed  by  several  surgeons  for  the  relief  of  exstro- 
verted  bladder,  and  in  most  instances  with  very  gratifying  results. 
Richard,  modifying  Nelaton's  operation  for  epispadias,  opera- 
ted, in!1853,  by  dissecting  a  broad  flap  from  below  the  umbilicus, 
turning  it  with  its  skin  surface  toward  the  bladder,  and  covering 
it  with  a  bridge  of  skin  taken  from  the  front  of  the  scrotum. 
This  operation,  though  most  ingeniously  planned,  unfortunately 
induced  peritonitis,  which  proved  fatal. 

To  Professor  Pancoast  belongs  the  honor  of  having  (in 
1858)  performed  the  first  successful  plastic  operation  for 
exstrophy  of  the  bladder.  His  method  consisted  in  taking  flaps 
from  the  groins,  inverting  them  over  the  protruded  organ,  and 
attaching  them  together  in  the  median  line,  thus  leaving  a  broad 
gi^nulating  surf  ace  which  slowly  cicatrized.  The  patient  recov- 
ered from  the  operation,  but  died  some  months  later  from  another 
affection. 

In  the  same  year  Dr.  Ayres,  of  Brooklyn,  N.  Y.,  operated  on 
a  woman  (who  had  previously  given  birth  to  a  child)  by  turning 
down  an  umbilical  flap — as  had  been  done  by  Richard — covering 
it  in  by  simply  dissecting  up  the  skin  of  the  abdominal  walls  on 
either  side,  and  bringing  together  the  tissues  thus  loosened  in  the 
median  line.     The  operation  was  perfectly  successful. 

Mr.  Holmes,  who  has  operated  in  five  cases,  employs  two  flaps, 
one  from  the  groin,  which  is  inverted,  with  its  cutaneous  surface 
toward  the  bladder,  and  the  other  taken  from  the  opposite  side  of 
the  scrotum  and  slid  over  to  cover  in  the  first.  This  plan  was 
also  followed  by  J.  Wood  in  some  of  his  earlier  cases. 

Dr.  F.  F.  Maury,  of  Philadelphia,  has  obtained  a  most  grati- 
fying result  in  two  cases,  by  taking  a  saddle-shaped  flap,  attached 
at  both  ends,  from  the  scrotum,  and  inverting  it  bridge-like  over 
the  bladder — leaving  the  raw  surface  6f  the  flap  to  heal  by  gran- 
ulation and  cicatrization.    He  succeeded  in  each  case  (as  did 
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Pancoast)  in  effecting  the  cure  of  a  hernia  by  the  contraction 
which  accompanied  the  healing  process. 

Mr.  Barker,  of  Melbourne,  has  successfully  operated  in  a  young 
girl,  by  simply  dissecting  up  the  integument  on  either  side  of  the 
bladder,  uniting  the  flaps  thus  formed  with  deep  and  superficial 
sutures,  and  relieving  tension  by  means  of  lateral  incisions. 

Prof.  Wood,  of  King's  College,  London,  has  operated  in  eight 
cases,  and  has  latterly  employed  a  method  which  is  now  usually 
known  by  his  name,  and  which  has  been  resorted  to  with  gratifying 
success.  Three  flaps  are  used,  one  taken  from  the  umbilical  region 
and  inverted  over  the  bladder,  as  in  Richard's  and  Ayres's  meth- 
ods, and  the  others,  one  from  each  groin,  united  in  the  median 
line  over  the  first,  which  they  cover  in.  The  great  advantage  of 
the  inverted  umbilical  flap,  is  that  it  effectually  prevents  the 
escape  of  urine  in  an  upward  direction,  while  the  groin  flaps  cover 
in  the  raw  surface  of  the  other  without  undue  tension,  and,  hav- 
ing broad  bases,  are  in  no  danger  of  sloughing.  In  the  case  of 
a  male  subject,  Mr.  Wood  forms  a  roof  for  the  urethra,  at  a  sub- 
sequent operation,  by  inverting  flaps  from  the  newly-formed  cov- 
ering of  the  bladder,  and  from  the  sides  of  the  penis,  adjusting 
over  them  a  bridge-like  flap  from  the  scrotum,  as  in  Nelaton's  and 
Richard's  procedures. 

By  this  operation  the  patient  is  placed  in  a  very  comfortable 
condition  ;  incontinence  of  urine,  to  a  certain  extent,  necessarily 
continues,  requiring  the  patient  to  wear  a  "railway  urinal,"  or 
some  similar  contrivance,  but  the  bladder  is  effectually  protected 
from  irritation,  and  excoriation  is  readily  prevented.  The  prin- 
cipal points  requiring  attention  in  the  after-treatment,  are  to 
prevent  tension  on  the  flaps  and  encourage  the  contraction  of  the 
granulating  surfaces  by  the  position  of  the  patient,  who  should 
be  placed  in  an  almost  sitting  posture,  with  the  knees  flexed  over 
pillows.  In  an  adult,  trouble  may  be  cauaed  by  the  growth  of 
pudendal  hairs,  if  the  reversed  flaps  embrace  any  portion  of  skin 
naturally  thus  covered,  and  it  will  then  be  necessary,  from  time 
to  time,  to  practice  evulsion  with  suitable  forceps,  until  the 
inverted  surface  shall  have  lost  its  cutaneous  character  and 
become  assimilated  in  nature  to  mucous  membrane.  Injections 
of  dilute  acetic  or  nitric  acid  may  also.be  required,  to  relieve 
vesical  catarrh  and  prevent  the  deposit  of  phosphates. 
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Malpositions. — Under  this  head  may  be  included  two  affec- 
tions, one  of  which,  Hernia  of  the  bladder  or  Cystocele,  has 
already  been  referred  to,  the  other  being  Inversion  of  the  blad- 
der, which  is  extremely  rare,  and  exclusively  met  with  in  female 
children. 

Inversion  of  the  bladder  consists  in  a  protrusion  or  invagi- 
nation of  the  bladder  through  the  urethra,  where  it  appears  in  the 
form  of  a  red  vascular  tumor ;  this,  in  one  of  the  few  cases  of 
the  affection  on  record,  was  mistaken  for  a  new  growth,  and  prep- 
arations had  been  actually  made  to  remove  it  by  ligation,  when 
the  discovery  of  the  orifice  of  a  ureter  fortunately  prevented  the 
consummation  of  the  operation.  The  protruding  organ  is  readily 
reduced  by  manual  pressure,  but  re-descends  when  the  pressure 
is  removed,  and  incontinence  of  urine  necessarily  remains.  To 
remedy  this,  Dr.  John  Lowe,  of  Lynn,  made  repeated  applica- 
tions of  the  actual  cautery  to  the  urethra,  keeping  the  bladder 
in  place  by  means  of  a  catheter  with  a  bulbous  extremity  ;  he  thus 
induced  sufficient  contraction  to  prevent  any  protrusion  whatever, 
and  to  diminish,  though  not  entirely  to  remove,  the  incontinence; 


CHAPTER    VII. 

OPERATIONS  OK  THE  ANUS. 


SECTION     I. 

HEMORRHOIDS. 

Hemorrhoids  or  piles,  are  tumors  met  with  at  or  within  the 
verge  of  the  anus,  consisting  essentially  of  a  hypertrophy  and 
infiltration  of  the  mucous  or  muco-cutaneous  and  subjacent 
areolar  tissues,  with  a  varicose  dilatation  of  branches  of  the 
hemorrhoidal  veins  ;  in  some  instances  rupture  of  a  vein  occurs, 
with  extravasation  of  blood  into  the  subcutaneous  tissues,  while 


686  SCIENCE!  AND  ART  OF  SUItGERY. 

in  other  cases  there  appears  to.be  a  riew^  development  of  arterial 
capillaries,  the  pile  being  then  of  a  vascular,  spongy  vand,  almost 
erectile  character,  and  its  mucous  covering-:  having  an  ulcerated* 
granular,  or ; somewhat  villous  appearance. 

Piles  are  classified  according  to  their  situation,  into  external 
and  internal,  and  according  to  the  presence  or  absence  of  hem- 
orrhage, into  open  or  bleeding,  and  blind  piles.  The  ordinary 
bleeding  pile  is  that  form  of  internal  hemorrhoid  in  which  the 
arterial  element  predominates,  and  is  sometimes  called  from  its 
shape  the  globular  pile,  in  contradistinction  to  the  longitudinal 
or  fleshy  pile,  which  is  rarely  attended  by  hemorrhage. 

Causes  of  Hemorrhoids. — Any  circumstance  which  im- 
pedes the  returning  current  from  the  hemorrhoidal  plexus  of 
veins,  or  which  encourages  a  flow  of  blood  to  the  rectum,  tends 
to  promote  the  formation  of  piles  ;  hence  a  sedentary  life,  luxu- 
rious habits,  occupations  which  require  much  standing  (as  that  of 
a  barber),  disorders  of  the  alimentary  canal,  or  of  the  liver,  the 
presence  of  abdominal  tumors,  the  pregnant  state,  constipation,: 
the  straiaing  due  to  urethral  stricture  or. prostatic  enlargement y 
inordinate  sexual  indulgence,  etc.,  may  all  act  as  causes  of 
hemorrhoids.  Piles  may  occur  at  any  age,  but  are  most  common 
during  the  periods  of  adolescence  and  later  adult  life.  They 
occur  with  about  equal  frequency  in  either  sex.  The  first  step  in 
the  formation  of  a  pile,  either  external  or  internal,  is  dilatation 
of  a  hemorrhoidal  vein,  soon  followed,  if  the  disease  persists,  by 
hypertrophy  and  infiltration  of  the  superincumbent  tissues  ;  when 
the  pile  is  unirritated  or  indolent,  it  may  appear  to  consist 
merely  of  a  fold  of  skin  or  mucous  membrane  and  areolar  tis- 
sue, but  when  from  any  cause  the  hemorrhoid  is  inflamed,  it 
becomes  swollen  and  tense,  and  is  evidently  filled  with  fluid  or 
coagulated  blood.  After  a  succession  of  such  attacks,  the  pile 
forms  a  distinct  tumor,  sometimes  of  considerable  size,  which, 
even  in  its  indolent  state,  gives  a  good  deal  of  annoyance  by  its 
bulk  and  the  sensation  of  weight  which  it  occasions. 

External  Piles. — In  the  indolent  state  these  appear  as? 
small  tumors  or  radiating  folds,  occupying  the  verge  of  the  anus- 
external  to  the  sphincter,  and  covered  with  the  thin  integument? 
of  the  part.     They  give  rise  to  a  feeling  of  heat  and  fullness 
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about  the  anus,  particularly  after  defecation,  and  may  be 
attended  with  some  itching,  but  do  not  usually  cause  a  great 
deal  of  inconvenience.  When  inflamed,  however,  they  become 
excessively  painful,  the  pain  radiating  in  various  directions  and 
being  much  aggravated  by  exercise,  or  even  by  the  assumption  of 
the  erect  posture  ;  they  are  often  accompanied  by  an  intolerable 
itching  and  burning,  with  violent  tenesmus,  depriving  the  patient 
of  sleep,  and  for  the  time  being  rendering  life  almost  a  burden. 
If  examined  in  this  condition — which  constitutes  an  "  attack  of 
the  piles," — the  hemorrhoidal  tumors  will  be  found  tense  and 
swollen,  extending  up  within  the  grasp  of  the  sphincter,  and 
thus  becoming  partially  covered  with  mucous  membrane  (ecciero- 
internal  piles).  Their  color,  which  in  the  uninflamed  state  was 
nearly  that  of  the  surrounding  integument,  is  now  of  a  deep  pur- 
plish-red hue.  The  hemorrhoidal  tumor  occasionally  suppurates, 
but  more  commonly  returns  gradually  to  its  previous  indolent 
state,  becoming,  however,  larger  and  more  indurated  with  each 
successive  attack  of  inflammation.  When  piles  are  large  and 
numerous,  the  skin  between  them  may  undergo  maceration,  giv- 
ing rise  to  a  sero-purulent  discharge  which  sometimes  produces 
troublesome  excoriation.  External  piles  are  rarely  attended  by 
bleeding,  but  Syme  and  others  have  recorded  cases  of  profuse 
rectal  hemorrhage,  in  which  no  internal  piles  could  be  found, 
and  in  which  entire  relief  was  afforded  by  the  removal  of  pendu- 
lous flaps  of  skin  which  surrounded  the  anus.  The  diagnosis  of 
external  piles  is  made  with  little  difficulty  ;  the  only  affections 
with  which  they  are  liable  to  be  confounded  are  vegetations  and 
mucous  patches )  but  these  can  be  distinguished  by  observing 
that  they  are  not,  like  piles,  solely  confined  to  the  anal  region. 
External  hemorrhoids  often  coexist  with  the  painful  ulcer  of  the 
anus,  or  with  fistula  in  ano. 

Internal  Piles. — These  are  situated  entirely  within  the  sphinc- 
ter, and  therefore  covered  with  mucous  membrane.  As  already 
mentioned,  there  are  two  principal  varieties,  the  longitudinal 
or  fleshy  pile,  which  in  structure  corresponds  pretty  closely  with 
the  external  hemorrhoid,  except  that  the  venous  element  is  more 
prominent,  and  the  globular,  vascular ,  or  granular  pile,  which 
is  characterized  by  the  development  of  a  congeries  of  arterial 
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capillaries.     Tlie  former  variety  has  a  broad  base,  is  firm  and 

elastic  to  the  touch,  and  of  a 
reddish-brown  color ;  the  latter 
may  be  either  sessile  or  pedun- 
culated, is  at  first  of  a  bluish 
hue  (resembling  a  varicose 
vein),  but  ultimately  assumes 
its  characteristic  red  color,  and 
villous  or  strawberry-like  ap- 
pearance. Internal  piles  may 
exist  just  within  the  sphincter, 
or  an  inch  or  two  higher  up ;  oc- 
casionally the  hemorrhoidal  tu- 
mors form  a  double  circle,  one 

Protruding  hemorrhoids.  Ligatures  1,  2,  above  the  Other.  TheSymptomS 
8,  4f  passed  through  the  base  of  the  pile  ,  intprnftl  njUfl  are  similo,r  to 
tumor;    6,  canula  in  position  for  strangu-  0I   in*ernal  Plie8  are  Similar  10 

lation-  those  of  external  hemorrhoids, 

but  there  is  more  distress,  from  the  tumors  frequently  protruding 
during  defecation  and  being  caught  or  grasped  by  the  sphincter, 
thus  causing  great  pain  and  tenesmus.  The  frequent  protrusion 
of  the  piles  ultimately  leads  to  general  prolapse  of  the  mucous 
coat  of  the  rectum,  while  the  constant  irritation  of  the  part  gives 
rise  to  a  discharge  of  thin  mucus,  which  excoriates  the  skin 
around  the  anus,  and  is  often  sufficiently  abundant  to  soil  the 
patient's  clothes. 

Bleeding  from  the  Rectum,  or  the  Hemorrhoidal  Flux,  is 
a  most  characteristic  symptom  of  internal  piles ;  it  may  accom- 
pany either  form  of  the  disease,  though  by  far  most  common  in 
connection  with  that  in  which  there  are  isolated  tumors  with  a 
granular,  strawberry-like  surface.  In  most  instances,  blood  of 
an  arterial  hue  appears  to  issue  directly  from  the  surface  of  the 
pile,  but  occasionally  there  is  a  general  oozing  from  the  con- 
gested mucous  membrane,  or  a  copious  stream  may  be  poured 
from  an  ulcerated  opening  in  a  dilated  vein.  The  amount  of 
blood  varies,  in  different  cases,  from  a  few  drops  to  many  ounces 
— enough  in  some  instances  to  produce  excessive  and  even  fatal 
anaemia  and  exhaustion.  The  bleeding  may  be  continuous,  or 
intermittent — recurring  sometimes  at  regular  intervals.     The 
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occurrence  of  the  hemorrhoidal  flux  is  not  unfrequently  preceded 
for  some  days  by  an  increase  of  the  ordinary  symptoms  of  piles, 
constituting  what  the  older  writers  called  the  Hemorrhoidal 
Effort:  in  these  cases,  the  loss  of  blood  seems  often  to  act  ben- 
eficially both  by  giving  local  relief  and  by  acting  as  a  derivative, 
and  perhaps  preventing  serious  visceral  congestions.  The  hem- 
orrhoidal flux  sometimes  alternates  vicariously  with  the  menstrual 
flow.  The  pain  in  a  severe  case  of  internal  piles  is  not  limited 
to  the  rectum,  but  radiates  to  the  loins,  sacrum,  hips,  and  thighs, 
and  marked  sympathetic  irritation  is  frequently  developed  in  the 
urino-genital  organs.  Internal,  like  external  piles,  may  become 
inflamed,  and  ultimately  subside  into  an  indolent  condition,  per- 
sisting as  hard  and  incompressible  tumors  containing  clotted 
blood ;  the  clot  occasionaly  undergoes  a  calcareous  change  and 
becomes  converted  into  a  phlebolite  or  vein  stone.  In  other 
instances,  the  piles  protrude  and  are  strangulated  by  the  sphinc- 
ter, eventually  sloughing  off,  and  thus  undergoing  a  spontaneous 
cure. 

Internal  hemorrhoids  are  to  be  diagnosticated  from  prolapsus,- 
and  from  polypus  of  the  rectum :  in  complete  prolapse  of  the 
rectum  (a  very  rare  affection),  the  smooth  character  of  the 
mucous  membrane  and  the  cylindrical  form  of  the  protrusion  will 
enable  the  surgeon  to  make  the  diagnosis,  while  the  common  form 
of  prolapse,  in  which  the  mucous  membrane  alone  is  impli- 
cated, may  usually  be  distinguished  from  piles  by  its  annular 
form,  and  by  the  absence  of  distinct  tumors.  The  two  affec- 
tions, however,  often  coexist  in  the  same  patient.  Rectal  poly- 
pus may  be  recognized  by  its  being  solitary  and  of  comparatively 
large  size.  The  diagnosis  of  bleeding  piles  from  other  sources 
of  intestinal  hemorrhage  may  be  made  by  observing  that  the 
blood  in  the  hemorrhoidal  flux  is  bright,  liquid  and  spread  over, 
rather  than  mingled  with,  the  feces,  whereas  blood  entering  the 
bowel  at  a  higher  point  will  be  dark,  partially  clotted,  and  min- 
gled more  or  less  intimately  with  the  other  contents  of  the  intesti- 
nal canaL  Internal  hemorrhoids  sometimes  exist  in  cases  of  fis- 
tula in  ano,  and  may  prove  a  troublesome  complication  in  the 
treatment  of  that  affection,  by  protruding  in  the  wound  after  the 
operation. 
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Excision. — Anaesthesia  should  always  be  induced ;  if  it  is 
contra-indicated,  the  operation  can  hardly  be  necessary.  Care- 
should  be  taken  not  to  cut  away  too  much  tissue,  since  this  would 
involve  a  most  troublesome  narrowing  of  the  anal  orifice.  The 
patient  should  lie  on  his  left  side,  his  left  thigh  and  leg  stretched 
out,  his  right  drawn  up  into  strong  flexion,  and  his  hips  close  to 
the  edge  of  the  bed  or  table.  An  assistant  should  draw  up  the 
right  buttock  so  as  to  more  fully  expose  the  parts. 

Hemorrhoids,  or  piles  when  entirely  external  to  the  sphinc- 
ter ani,  may  be  clipped  away  with  scissors,  or  shaved  off  with  a 
knife,  the  tumors  being  in  either  case  drawn  out  with  a  pair  of 
broad-bladed  ring  forceps,  or  by  means  of  a  ligature  passed 
through  them. 

Should  bleeding  occur,  it  may  be  checked  by  ligating  or  twist- 
ing the  bleeding  vessel,  by  the  application  of  styptics,  by  a 
stream  of  cold  water  from  a  syringe,  or  by  pressure  with  dry 
lint. 

Internal  Piles  should  never  be  excised,  since  death  has 
resulted  from  uncontrollable  bleeding  after  such  operations,  even 
in  the  hands  of  the  ablest  surgeons.  Strangulation,  by  liga- 
ture or  by  the  wire  and  double  canula,  as  shown  in  Fig.  398,  is 
safer,  and  is  always  successful  if  thoroughly  done.  Other  meth- 
ods, such  as  the  application  of  strong  nitric  acid,  nitrate  of  silver, 
or  even  the  actual  cautery,  have  been  used,  but  are  not  more 
reliable.  Nitric  acid  may  be  applied,  as  advised  by  Mr.  Henry 
Smith,  of  London,  by  first  enclosing  the  base  of  the  pile  closely 
with  a  metallic  shield  to  protect  the  neighboring  surface  ;  or  the 
same  object  may  be  attained  by  smearing  the  surface  around  the 
pile  with  olive  oil,  or  any  other  unctuous  substance.  The  ecraseur 
has  found  advocates,  but  is  only  a  prompter  means  than  the  liga^- 
ture  ;  the  mode  of  its  application  is  to  surround  the  pile- tumors 
with  the  chain,  the  tumors  having  been  first  encircled  at  their 
base  with  a  ligature,  so  as  to  make  a  well-defined  groove  for  the 
chain. 

Operation  of  ligation. — The  patient  is  first  made  to  strain 
down  while  sitting  over  a  vessel  of  steaming-hot  water,  so  as  to 
cause  the  tumors  to  protrude  as  completely  as  possible.  He  is* 
then  to  be  etherized,  and  as  soen  as  the  first  insensibility  is; 
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induced, ,  a  silk  ligature  is  to  be  passed,  by  means  of  a  needle, 
through  the  base  of  the  hemorrhoid ;  if  the  margin  of  the  ;  anus 
is  iringed  with  the  piles,  a  thread  should  be  carried  from  within 
outward  through  the  base  of  the  principal  one  on  each  sidev 
The  long  ends  of  each  thread  are  knotted  together  and  left  hang- 
ing. 

Full  anaesthesia  is  now  induced,  and  the  patient  laid  in  the 
same  position  as  for  the  excision  of  external  piles.  The  surgeon 
draws  down  the  tumors  by  means  of  the  ligatures,  and  if  they 
have  narrow  pedicles,  proceeds  at  once  to  cast  a  strong  thread 
around  them,  close  to  their  bases  ;  including  as  much  as  he  can 
in  each  loop.  But  if  the  piles  have  a  large  surface  of  attach- 
ment, it  is  better  to  push  a  strong  needle  through  their  bases,  at 
right  angles  to  the  threads,  and  then,  dividing  the  loops,  to  tie 
the  corresponding  ends  as  tightly  as  possible  together,  beneath 
the  ends:. of  the  needle,  which  prevents  the  threads  from  slipping 
up  so  as  to  embrace  too  little  of  the  tumors.  Sometimes  it  is 
well  to  take  a  fresh  thread  and  cast  it  around  the  whole  mass, 
so  as  to  ensure  the  strangulation.  When  the  tumor  becomes  blue 
and  cold,  the  needle  may  be  withdrawn,  and  the  parts  left  to 
slough  away.  Pain  is  to  be  allayed,  if  there  is  any,  by  Hyperi- 
cum lotion,  by  suppositories  containing  opium,  or  by  the  hypo- 
dermic injection  of  morphia. 

When  the  wire  and  canula  is  chosen,  the  essentials  of  the 
operation  are  the  same ;  the  wire  loop  is  adjusted  around  the 
base  of  the  tumor,  its  ends  passed  through  the  barrels  of  the  can- 
ula, drawn  as  tightly  as  possible,  and  fastened  each  to  the  ring  or 
button  on  the  side  of  the  instrument. 

In  Fig.  398,  the  ligature  is  seen  passed  through  the  mass  of 
hemorrhoids  on  the  left  side  of  the  anus,  1,  2,  3,  4,  the  wire; 
loop  and  canula,  5,  ready  for  adjustment  over  those  on  the  right 
side. 

When  the  piles  are  partly  internal  and  partly  external,  the' 
margin  being  covered  on  one  side  with  skin  and  on  the  other 
with  mucous  membrane,  the  skin  should  be  completely  divided' 
by  touches;  with  a  knife,  before  the  strangulation  is  made  ;  others 
wise  the  compression  of  the  cutaneous  nerves  will  give  rise  to 
very  intense  and  long-continued  pain.     One  mode  of  doing  this 
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is  to  have  the  buttock  drawn  upward  by  an  assistant,  while  the 
tumor  is  drawn  downward  by  means  of  a  needle  thrust  through 
its  base,  so  that  the  skin  is  put  on  the  stretch,  and  the  surgeon 
has  a  fair  chance  for  its  complete  division.  The  wire  loop  may 
then  be  adjusted,  so  that  it  can  be  tightened  as  soon  as  the  parts 
are  prepared  for  it. 

The  apparatus  devised  many  years  ago  by  Dr.  George  Bushe, 
for  passing  the  ligature  around  hemorrhoidal  tumors,  is  still  in 
use,  and  often  answers  better  than  any  other.  It  consists  of  a 
needle,  curved,  and  with  an  eye  near  the  point.  This  is  threaded, 
and  pushed  through  the  base  of  the  pile  from  above  downward, 
by  means  of  the  needle  carrier,  the  tip  of  the  needle  being  caught 
and  pulled  through  with  the  forceps.  In  order  to  get  at  the 
tumor  with  greater  facility,  it  is  grasped  and  drawn  downward 
with  the  forceps,  which  are  either  toothed,  or  furnished  with 
expanded  and  fenestrated  ends.  A  pair  of  scissors,  curved  on 
the  flat,  to  be  used  to  snip  off  external  piles,  are  generally  put  in 
the  cases  as  sold. 

Before  performing  any  operation  for  hemorrhoids,  the  surgeon 
should  see  that  the  patient's  bowels  are  thoroughly  evacuated  and 
aided  if  necessary  by  an  enema ;  and  after  the  operation  is  com- 
pleted, the  entire  rest  of  the  parts  should  be  secured  by  Hyperi- 
cum lotions  applied  by  means  of  linen  pledgets,  and  by  a  con- 
centrated diet,  so  as  to  prevent  the  formation  of  fecal  matter  as 
much  as  possible.  If  fever  should  arise  it  must  be  controlled  by 
Aconite,  A  certain  degree  of  difficulty  of  micturition,  amount' 
ing  sometimes  to  actual  strangury,  is  apt  to  occur  for  the  first 
two  or  three  days  after  the  strangulation  of  piles ;  but  the  use 
of  hot  fomentations  to  the  hypogastric  region,  and  the  internal 
administration  of  Cantharides,  will  usually  allay  this  symptom. 

These  operations,  when  successful,  give  great  relief,  and  are 
generally  considered  to  be  free  from  danger.  Within  a  little 
more  than  a  year,  three  cases  have  been  reported  in  which  fatal 
tetanus  ensued  upon  the  operation  by  ligature  ;  one  occurred  to 
Dr.  Packard  in  private  practice,  one  in  his  wards  at  the  Episco- 
pal Hospital,  and  one  in  the  service  of  one  of  his  colleagues  in 
that  institution. 
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SECTION   II. 

PROLAPSUS     ANI. 

Prolapsus  of  the  rectum  sometimes  demands  special  opera- 
tive interference,  although  it  is  generally  met  with  as  a  second- 
ary symptom,  as  for  example  in  cases  of  piles,  or  stone  in  the 
bladder. 

The  operation  does  not  differ  materially  from  that  for  external 
hemorrhoids  ;  the  great  object  being  to  remove,  symmetrically, 
the  exact  amount  of  tissue  which  is  superfluous.  Ether  having 
been  administered,  the  patient  is  placed  on  his  side,  his  limbs 
drawn  well  up,  and  the  parts  exposed.  The  surgeon  now,  with 
forceps,  pinches  up  in  succession  several  radiating  folds  of  the 
mass  of  prolapsed  substance,  and  snips  them  away  with  curved 
scissors.  Any  arteries  that  spring  are  to  bo  promptly  secured  by 
ligature,  and  dressings  applied  as  in  hemorrhoids.  The  contraction 
of  the  cicatrices  will  narrow  the  orifice  so  as  to  prevent  the 
descent  o£  the  bowel. 

When  the  prolapsus  is  very  extensive,  a  large  ring  of  mucous 
membrane  and  skin  coming  down,  or  being  permanently  pro- 
truded, the  entire  mass  may  be  removed,  either  by  surrounding 
it  with  the  ecraseur,  or  by  cutting  away  first  one  half  and  then 
the  other. 

Unless  care  and  judgment  are  used,  so  much  tissue  may  be 
taken  away  as  to  produce  an  excessive  narrowing  of  the  anal 
orifice;  a  condition  not  only  very  distressing,  but  very  difficult 
to  remedy. 

Excision  of  a  Y-shaped  segment  of  the  sphincter  on  one  or 
both  sides  has  been  occasionally  practiced,  but  is  a  severe  mode 
of  treatment,  and  may  be  followed  by  fecal  incontinence. 

Finally,  in  cases  in  which  operative  interference  is  not  deemed 
advisable,  great  comfort  may  be  afforded  by  the  adaptation  of  a 
well-fitting  anal  truss  or  supporter. 

Inflammation  oj  the  Rectal  Pouches* — The  pouches  or 
lacunae  of  the  rectum  are  sometimes  much  enlarged,  chiefly  in  old 
people,  becoming  distended  with  fecal  matter,  and  as  a  conse- 
quence inflamed  or  ulcerated,  and  causing  intense  itching,  and 


694  SCIENCE  AND,  ART  OF  8URQERY. 

often  severe  pain,  unaccompanied,  however,  by  spasm  of  the 
sphincter.  This  affection-was  first  'described  by  Physick,  under 
the  name  of  Encysted  Rectum,  and  is  called  by  Gross,  Sacci- 
form disease  of  the  Anus.  The  diagnosis  is  readily  made  by 
exploring  the  rectum  with  a  blunt  hook  or  a  probe  bent  at  its 
end.  The  treatment  consists  in  drawing  down  successively  each 
pouch  that  is  affected,  and  excising  the  mucous  fold  at  its  base 
with  curved  scissors. 

SECTION  m. 

FISSURE    OF    THE   ANUS. 

This  most  painful  affection,  consisting  in  a  more  or  less  narrow 
ulceration  of  the  mucous  membrane,  which  is  stretched  open  at 
every  dilatation  of  the  anus  by  fecal  matter,  may  be  relieved  in 
two  ways. 

Operation. — By  section.  The  patient  is  laid  on  the  left 
side,  the  right  leg  and  thigh  well  flexed.  By  means  of  a  bivalve 
anal  speculum,  the  fissure  is  brought  into  full  view,  and  scored 
with  a  bistoury  in  its  whole  length.  One  cut  is  generally  suffi- 
cient, if  it  is  deep  enough  to  involve  about  one-half  the  thickness 
of  the  sphincter  muscle.  The  bowels  should  be  confined  by 
means  of  appropriate  remedies  for  four  or  five  days,  after  which 
the  rectum  should  be  emptied  by  an  emollient  enema, — such  as 
flaxseed  tea,  or  thin  oatmeal  gruel. 

By  bursting.  The  patient  being  placed  as  before  men- 
tioned, the  surgeon  passes  his  two  thumbs,  well  oiled,  into  the 
anus,  and  then  forces  them  apart,  so  as  to  tear  asunder  the  tis- 
sues lying  at  the  bottom  of  the  fissure.  The  subsequent  treat- 
ment is  the  same  as  that  after  section. 

Of  these  two  operations,  the  first  has  not  once  failed  to  give 
immediate  and  permanent  relief  in  a  number  of  cases  in  which  it 
has  been  used.  The  other  has  the  sanction  of  some  high  author- 
ities, but  is  certainly  rougher,  and  perhaps  less  manageable  as  to 
the  extent  of  tissue  divided. 
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SECTION  IV. 

•    FISTULA      IN      ANO. 

Causes. — Fistula  in  ano  may  originate  in  ulceration  and 
perforation  of  the  mucous  membrane  of  the  gut,  as  the 
result  of  the  irritation  produced  by  fecal  accumulations  (as  in 
rectal  stricture),  or  by  foreign  bodies,  such  as  fishbones  or 
grape  seeds  ;  it  may  also  be  traceable  to  an  abscess  which  occurs 
externally  to  the  bowel,  in  the  ischio-rectal  fossa,  and  is  caused 
by  injuries,  such  as  blows  or  kicks  upon  the  anus,  or  by  exposure 
to  cold,  as  from  sitting  upon  wet  grass  or  stones,  or  arises  from 
suppuration  around  the  prostate,  or  in  a  lymphatic  gland. 

Varieties. — Three  forms  are  recognized  by  systematic  writ- 
ers, viz.,  (1)  the  complete  fistula,  in  which  there  are  two  open- 
ings, one  in  the  gut,  and  one  on  the  surface  of  the  body ;  (2)  the 
incomplete  external  fistula,  in  which  there  is  no  inner  opening, 
though  the  fistulous  track  can  usually  be  traced  to  just  beneath 
the  mucous  membrane  ;  and  (3)  the  incomplete  internal  fistula, 
in  which  the  sinus  communicates  with  the  gut,  but  not  with  the 
external  surface.  The  second  and  third  varieties  are  also  spoken 
of  as  blind  fstulx. 

Symptoms. — The  position  of  the  external  orifice  is  usually 
marked  by  a  prominent  papilla  or  granulation,  while  the  internal 
opening  can  be  felt  by  the  finger  in  the  rectum,  or  may  be  seen 
by  the  aid  of  the  rectal  speculum.  There  is  a  discharge  of  thin 
pus  from  the  fistula,  producing  excoriation  of  the  surrounding 
parts,  which  are  commonly  thickened  and  indurated.  The  fistula 
sometimes  runs  a  pretty  straight  course,  but  is  often  tortuous  and 
bent  upon  itself,  being  superficial  from  the  external  orifice  to  the 
margin  of  the  sphincter,  and  then  passing  up  deeply  alongside  of 
the  bowel.  There  may  be  several  sinuses  opening  externally, 
but  all  communicating  With  the  same  principal  track  ;  or  there 
may  be  two  or  more  independent  fistulae  in  the  same  case.  Occa- 
sionally a  slight  form  of  fistula  is  met  with,  which  opens  at  the 
margin  of  the  anus  within  the  position  of  the  sphincter  ;  but  in 
the  true  "  fistula  in  ano,"  the  external  orifice  is  an  inch  or  more 
distant  from  the  anus,  while  the  track  of  the  fistula  passes  through, 
or  more  frequently  quite  outside  of  the  sphincter. 
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Diagnosis. — This  can  readily  be  made  by  introducing  a  probe 
through  the  external  opening,  while  the  finger  is  placed  in  tie 
rectum ;  the  track  of  the  fistula  can  thus  be  traced  with  a  little 
trouble  to  its  internal  opening,  which  will  almost  invariably  be 
found  just  above  the  internal  sphincter,  though  a  sinus  may 
extend  some  distance  further  up  the  bowel.  If  there  be  no  inter- 
nal opening,  the  probe  can  be  felt  in  the  same  locality,  immedi- 
ately beneath  the  mucous  lining  of  the  gut.  In  cases  of  blind 
internal  fistula  a  bent  probe  may  be  introduced  through  the 
inner  opening  (which  may  be  brought  into  view  by  the  aid  of  the 
speculum)  and  carried  downward  in  the  direction  of  the  fistulous 
track  ;  in  these  cases,  too,  pressure  on  the  external  surface  will 
cause  an  escape  of  pus  into  the  bowel.  It  must  be  remembered 
that  every  sinus  in  the  neighborhood  of  the  anus  is  not  neces- 
sarily a  fistula  in  ano  ;  it  may,  for  instance,  be  connected  with 
caries  or  necrosis  of  the  tuber  ischii,  or  may  communicate  with 
an  abscess,  which  may  arise  within  the  pelvis,  or  may  proceed 
from  the  hip-joint. 

Fig.  399  is  an  incomplete  or  blind 
internal  fistula,  a  sinus  leading  out 
of  the  bowel,  but  not  opening  through 
^~3  the  skin.  The  sinus  is  seen  at  1, 
terminating  in  a  cul-de-sac  at  2  ;  3, 
the  cavity  of  the  gut;  5,  the  anus;  4, 
^  "  #>  the  tissue  between  the  gut  and  the 
sinus,  within  which  tissue  a  part  at  least  of  the  sphincter  ani  is 
apt  to  be  comprised. 

Fig.  400.  Fig.  401: 


Fig.  400  is  a  blind  or  incomplete  external  fistula,  the  opening 
of  the  sinus,  1,  being  at  the  skin  only;  a  small  diverticulum,  2, 
is  seen  at  one  side  of  it  ;  8,  4,  and  5,  as  in  Fig.  399. 
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Fig.  401  is  a  complete  fistula,  a  canal  being  formed  between 
a. point  in  the  gut,  1,  and  a  point  in  the  skin,  2  ;  the  other  ref- 
erences as  in  the  former  figures.  The*  application  of  the  liga- 
ture is  shown  in  this  figure. 

The  object  of  surgical  interference  is  the  destruction  of  the 
portion  of  tissue,  5,  between  the  gut  and  the  sinus.  The  extent 
of  this  varies  greatly  in  different  cases  ;  sometimes  there  is  but 
one  small  sinus,  sometimes  the  tissue  of  the  buttock  is  burrowed 
in  various  directions. 

Operation. — The  patient  being  etherized,  if  he  desires  it,  the 
surgeon  introduces  the  forefinger  of  his  left  hand  into  the  rec- 
tum, its  pulp  toward  the  orifice  of  the  fistula,  while  with  his 
right  hand  he  gently  insinuates  the  blade  of  a  probe-pointed 
curved  bistoury  along  the  sinus,  pushing  it  clear  through  into  the 
gut,  so  that  by  hooking  the  left  forefinger  over  the  extremity  of 
the  knife,  it  may  be  so  steadied  while  withdrawn  as  to  divide  the 
whole  bridge  of  tissue. 

The  knife  must  be  firmly  grasped,  and  prevented  from  slipping 
back  along  the  sinus.  If  well  curved,  the  probe-point  may  some- 
times be  brought  out  at  the  anus  before  the  cutting  is  begun.  A 
little  lint,  dry  or  oiled,  is  inserted  into  the  cut,  so  as  to  fill  it  up 
from  the.  bottom,  and  insure  its  thorough  healing. 

When  the  fistula  runs  but  a  short  distance  up  along  the  bowel,, 
it  may  be  very  conveniently  operated  on  by  passing  a  grooved 
director,  curved  with  its  groove  on  the  concave  side,  through  the 
sinus,  and  then  carrying  a  knife  along  it  just  as  in  the  case  of 
any  other  fistulous  track. 

Another  method  of  treatment,  which  is  excellent  in  many  cases,, 
is  that  by  means  of  the  ligature  ;  this  is  less  formidable  than  the 
knife,  and  patients  can  go  about  and  attend  to  business  during 
the  process  of  cure.  Sometimes  the  thread,  which  should  be  of 
fine  strong  silk,  may  be  carried  through  by  means  of  an  eyed 
probe.  When  this  cannot  be  done,  the  following  plan  may  be 
employed:  a  long  piece  of  the  silk  thread  is  doubled,  and  its* 
loop  engaged  in  the  nail  of  the  left  forefinger,  which  is  passed 
into  the  bowel  as  far  as  the  inner  orifice  of  the  fistula.  Along 
this  latter  channel  a  probe  is  now  passed,  with  a  somewhat  bul- 
bous extremity,  which  is  so  manipulated  as  to  get  it  caught  in 
45 — vol.  ii. 


698  SCIENCE  AND  ART  OF  SURGERY. 

the  loop.  The  finger  is  now  withdrawn,  and  the  two  ends  of  the 
thread  twisted  upon  one  another  until  the  head  of  the  probe  is  so 
grasped  that  when  drawn  back  through  the  fistula  it  carries  the 
thread  with  it.  Now,  untwisting  the  two  ends,  one  is  brought 
down  through  the  sinus,  while  the  other  remains  in  the  bowel, 
hanging  out  at  the  anal  orifice.  We  have  now  a  single  thread, 
as  in  Fig.  401,  which  is  to  be  tied  near  the  middle  of  the  bridge 
•of  tissue,  5,  and  then  twisted  until  the  loop  begins  to  bear  some- 
what painfully,  when  it  is  secured  by  an  adhesive  strip.  Every 
day  or  so  the  loop  is  tightened  by  twisting  it  in  the  same  way, 
until  it  comes  off  and  leaves  the  part  sound. 

Partial  Occlusion  of  the  Anus. — In  this  condition  the  anus, 
though  not  entirely  occluded,  yet  presents  so  minute  an  orifice  as 
not  to  permit  the  free  escape  of  feces.  The  diagnosis  of  this 
from  the  more  serious  conditions  which  will  be  presently  described, 
can  be  made  by  careful  inspection,  which  will  reve'al  a  passage 
admitting  the  introduction  of  a  probe.  The  treatment  consists 
in  enlarging  the  orifice  by  making  radiating  incisions  with  a 
probe-pointed  knife,  dilatation  being  subsequently  maintained  by 
the  occasional  use  of  a  bougie. 

Complete  Occlusion  of  the  Anus. — In  this  variety  of  mal- 
formation the  anus  is  closed  by  a  membrane  of  greater  or  less 
thickness,  through  which  the  meconium  may  be  seen,  and  which 
bulges  when  the  child  struggles  or  cries.  The  treatment  con- 
sists in  making  a  crucial  incision,  excising  the  flaps  thus  formed, 
and  bringing  the  skin  and  mucous  membrane  together  with  fine 
stitches — a  bougie  being  passed  from  time  to  time  to  maintain 
the  opening  in  a  patulous  condition. 

Imperforate  Anus. — Here  the  anus  is  completely  absent, 
its  normal  position  being  occupied  by  a,  dense  fibro-cellular 
mass,  from  a  quarter  of  an  inch  to  an  inch  in  thickness,  behind 
which  the  rectum  terminates  in  a  blind  pouch.  The  treatment 
consists  in  making  an  incision  of  about  an  inch  in  length,  for- 
ward from  the  coccyx,  in  the  direction  of  the  raphe  of  the  peri- 
neum. The  wound  is  then  cautiously  deepened,  in  the  median 
line,  following  the  curve  of  the  sacrum  until  the  gut  is  reached, 
when  a  free  opening  is  to  be  made,  and  the  meconium  evacuated. 
The  mucous  lining  of  the  rectum  is  then  to  be  drawn  downward 
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(if  possible),  to  the  external  wound,  and  attached  to  the  skin 
with  sutures. 

Occlusion  of  the  Rectum. — The  anus  is  well  formed,  and 
the  nature  of  the  case  is,  therefore,  probably  not  suspected  until 
after  the  development  of  symptoms  of  intestinal  obstruction, 
when  the  diagnosis  may  be  readily  made  by  the  introduction  of 
the  finger  or  a  probe,  the  instrument  coming  in  contact  with  a 
bulging  membranous  septum,  from  half  an  inch  to  an  inch  above 
the  anal  orifice.  The  treatment  consists  in  making  a  small  incis- 
ion to  evacuate  the  meconium,  the  wound  being  subsequently 
dilated  with  dressing-forceps  or  enlarged  with  a  concealed  bis- 
toury. The  use  of  the  bougie  must  be  continued  daily  for  some 
months. 

Imperforate  Rectum. — In  this  condition  the  whole  rectum 
is  wanting,  the  anus  being  usually  likewise  imperforate.  The 
colon  terminates  in  a  dilated  pouch,  in  the  iliac  fossa,  or  oppo- 
site the  promontory  of  the  sacrum.  The  diagnosis  of  this  con- 
dition from  that  of  imperforate  anus,  is  always  difficult,  and 
often  impossible.  The  only  resource  is  the  formation  of  an  arti- 
ficial anus  in  the  loin  corresponding  to  the  pouch  as  is  shown  on 
page  645. 

Recto-  Vesical  and  Redlo-Urethral  Fistulse  may  depend 
upon  congenital  malformation,  or  may  be  caused  by  ulceration, 
usually  of  a  malignant  character,  or  by  wounds  accidentally 
inflicted,  as  in  the  operation  of  lithotomy.  Recto-urethral  fis- 
tula may  also  be  due  to  the  careless  use  of  a  bougie,  or  to  the 
bursting  of  a  prostatic  abscess.  The  symptoms  are  sufficiently 
evident;  urine  escapes  into  the  gut,  and  by  flowing  over  the  nates 
produces  excoriation ;  while  if  the  opening  be  large,  fecal  mat- 
ter may  enter  the  bladder,  giving  rise  to  cystitis  and  vesical  ten- 
esmus. When  the  fistula  is  due  to  the  ulceration  of  a  malignant 
growth,  little  can  be  done  in  the  way  of  treatment,  beyond  the 
adoption  of  mere  palliative  measures,  lumbar  colotomy  being 
justifiable  when  the  feces  escape  into  the  bladder.  In  other  cases, 
however,  an  attempt  may  be  made  to  close  the  fistula,  if  small, 
by  occasionally  touching  the  part  with  nitrate  of  silver  or  with  the 
galvanic  cautery,  while,  if  more  extensive,  a  plastic  operation 
may  be  tried,  the  fistula  being  exposed  by  means  of  a  duck-billed 
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speculum,  and  its  edges  pared  and  brought  together  in  a  trans- 
verse direction ;  the  bladder  should  be  subsequently  kept  empty 
by  the  frequent  use  of  a  gum-elastic  catheter,  and  the  bowels- 
locked  up  by  means  of  opium  suppositories.  The  author,  since 
these  sheets  have  been  passing  through  the  press,  operated  upon 
a  case  of  recto-vesical  fistula,  pro  duced  by  the  careless  use  of  a 
bougie,  and  which  was  cured  by  touching  the  opening  into  the 
rectum  with  a  fine  point  of  stick  of  nitrate  of  silver,  completely 
cicatrizing  and  occluding  the  fistulous  passage.  The  operation 
was  performed  by  means  of  an  anal  speculum.  The  patients  in 
these  cases  should  be  taught  before  the  operation,  to  introduce 
the  catheter  for  themselves,  so  that  there  may  be  no  occasion 
for  urine  to  flow  over  the  wound  until  cicatrization  is  completed. 
Advantage  may  be  sometimes  derived  from  keeping  the  patient 
in  the  prone  position,  and  in  one  instance  Sir  H.  Thompson  suc- 
.  ceeded  in  effecting  a  cure  by  this  alone.  As  a  last  resort,  if  the 
fistula  be  of  old  standing,  and  the  aperture  large,  cauterization 
would  probably  not  succeed,  and  then  perhaps  the  only  mode  of 
treatment  that  could  be  adopted  would  be  to  introduce  a  grooved 
staff  into  the  urethra,  and  cut  through  the  sphincter  upon  this, 
thus  laying  the  parts  into  one,  and  converting  the  anal  into  a 
perineal  fistula ;  then  by  keeping  the  catheter  in  the  bladder,  and 
emptying  this,  granulations  will  spring  up,  and  deep  union  be 
accomplished. 

SECTION  V. 

STRICTURE  AND  TUMORS  OF  THE  RECTUM  AND  ANUS. 

Any  part  of  the  large  intestine  may  be  the  seat  of  stricture, 
but  it  is  by  far  most  commonly  met  with  an  inch  or  two  above 
the  anus,  or  just  below  the  junction  of  the  rectum  and  sigmoid 
flexure  of  the  colon.  Three  forms  of  rectal  stricture  may  be 
described,  viz.,  the  simple,  the  warty,  and  the  malignant. 

Simple  or  Fibrous  Stricture. —The  constriction  (which 
appears  to  be  due  to  the  presence  of  an  adventitious  structure  of  a 
fibrous  character)  is  usually  seated  in  the  submucous  areolar  tissue, 
but  more  rarely  in  the  muscular  coat,  or  even  in  the  mucous 
lining  of  the  bowel.     The  extent  of  the  stricture  varies  from  a 
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-few  lines  to  an  inch  or  more,  the  whole  calibre  of  the  gut  being 
commonly  involved,  though  notunfrequently  the  induration  and 
thickening  are  most  marked  on  one  side.  The  causes  of  this 
form  of  stricture  are  chiefly  inflammation  or  ulceration  of 
the  part,  whether  arising  from  chronic  dysentery,  from  wounds, 
from  the  irritation  caused  by  fecal  accumulations  or  foreign 
bodies,  or  from  the  contact  of  gonorrheal  or  leucorrhozal  dis- 
charges. In  other  instances,  stricture  of  the  rectum  may  follow 
the  cicatrization  of  a  chancroid,  or  may  occur  as  a  syphilitic 
lesion,  almost  invariably,  in  this  case,  as  a  secondary  or  tertiary 
phenomenon.  The  fibrous  stricture  appears  to  be  more  common 
in  women  than  in  men. 

Symptoms. — The  symptoms  of  stricture  of  the  rectum  are 
difficult  and  painful  defecation  (the  feces  being  flattened  and 
ribbon-like,  or  passed  in  the  form  of  scybala,  mingled  with  mucus 
and  perhaps  blood),  followed  by  various  dyspeptic  phenomena, 
and  ultimately  by  the  evidences  of  intestinal  obstruction.' 
Abscesses  not  unfrequently  form  in  the  areolar  tissue  around  the 
gut,  and  communicate  with  the  bowel  either  above  or  below  the 
stricture,  opening  into  the  vagina,  in  the  perineum,  or  in  the 
gluteal  region  and  giving  rise  to  intractable  fistula,  which  con- 
tribute much  to  the  discomfort  and  exhaustion  of  the  patient. 
In  other  cases,  the  formation  of  fistulse  is  due  to  the  escape  of 
fecal  matter,  through  ulcerations  of  the  bowel  above  the  seat  of 
stricture.  The  more  solid  portions  of  the  feces  are  detained 
above  the  stricture,  the  gut  at  this  point  becoming  dilated  into 
the  form  of  a  pouch;  while  the  more  liquid  portions  mingled  with 
mucus  or  muco-pus  find  their  way  through  the  contracted  part, 
leading  the  patient  not  unfrequently  to  complain  of  diarrhoea. 
When  intestinal  obstruction  occurs,  its  symptoms  may  be 
gradually  developed,  or  may  be  suddenly  manifested  owing  to  the 
complete  occlusion  of  the  gut  by  the  lodgment  of  some  foreign 
body. 

Diagnosis. — The  diagnosis  of  stricture  of  the  rectum,  when 
the  seat  of  constriction  is  within  three  or  four  inches  of  the  anus, 
can  usually  be  readily  made  by  digital  examination,  the  finger 
being  well  oiled,  and  passed  with  the  utmost  gentleness.  When 
the  stricture  is  at  a  higher    point,  it  may  often  be  brought 
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within  reach  by  directing  the  patient  to  bear  down,  or  by  mak- 
ing the  examination  while  he  is  in  the  upright  posture.  The 
introduction  of  a  bougie  is  not  of  much  value  for  diagnostic  pur- 
poses, as  it  is  apt  to  catch  in  some  of  the  folds  of  the  rectum, 
or  to  strike  the  promontory  of  the  sacrum,  and  thus  lead  to  error ^ 
In  making  a  digital  examination,  the  surgeon  should  bear  in 
mind  that  the  rectum  may  be  compressed  by  objects  external  to 
itself,  as  an  enlarged  prostate,  a  retroverted  uterus,  various 
forms  of  tumor,  enlarged  lymphatic  glands,  abscesses,  etc. 

Treatment. — The  treatment  of  rectal  stricture  is  both  general 
and  local.  The  general  treatment  consists  in  adopting  those 
remedies  which  are  appropriate  to  the  causes  producing  it  and 
to  the  alleviation  of  pain,  which  is  often  very  severe.  When 
occurring  as  the  result  of  carcinoma  the  remedies  employed  for 
that  condition,  as  given  in  vol.  1,  p.  594  et  sequilur,  may  be- 
often  advantageously  employed  in  connection  with  local  treat- 
ment. When  it  is  the  result  of  protracted  dysentery,  gonorrhoea^ 
or  syphilitic  diseases,  the  remedies  applicable  to  the  cure  of  these 
conditions  will  be  of  value  in  the  treatment,  together  with  the 
local  measures  referred  to. 

The  local  treatment  consists  in  endeavoring  to  restore  the  part 
to  its  normal  calibre  by  the  cautious  employment  of  oiled  bougies 
of  gradually  increasing  sizes  ;  and  in  obstinate  cases,  especially 
if  of  traumatic  origin,  by  making  slight  radiating  incisions  with, 
a  blunt-pointed  bistoury.  Rectal  bougies  are  ordinarily  best 
made  of  India-rubber,  and  should  invariably  be  used  with  the 
greatest  caution,  lest  laceration,  or  even  perforation  of  the  bowel, 
ensue.  A  bougie,  of  such  a  size  as  to  be  firmly  grasped  by  the- 
stricture,  should  be  chosen,  and,  smeared  with  Belladonna 
ointment,  may  be  introduced  every  third  or  fourth  day, 
being  left  in  for  fifteen  or  twenty  minutes  on  each  occa- 
sion. If  incisions  are  required,  the  knife  should  be  intro- 
duced, guided  and  guarded  by  the  left  forefinger,  the  stricture 
being  simply  notched  at  several  points.  A  bougie  may  then  be 
passed,  and  followed  in  a  few  minutes  by  an  opium  suppository, 
the  patient  being  kept  at  i^st  for  a  day  or  two  subsequently. 
Various  ingenious  modes  of  effecting  rapid  dilatation  have  been 
proposed  by  surgeons,  one  of  which  was  recently  performed  by 
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Dr.  Richardson,  of  St.  Louis,  who  reports  a  case  of  permanent 
stricture  radically  cured  in  a  few  days  by  the  use  of  a  sea  tangle 
tent. 

"Mr.  B.,  age  forty-five,  sanguineo-nervous  temperament,  and 
extremely  irritable,  had  suffered  from  fistula  and  haemorrhoids 
for  many  years  ;  was  finally  informed  by  his  physician,  an  emi- 
nent allopathic  surgeon,  that  he  also  had  a  stricture.  After 
ineffectual  attempts  to  overcome  by  dilatation,  he  became  dis- 
couraged, and  determined  to  try  homoeopathic  means  for  his  cure, 
and  as  a  consequence  I  was  called  to  see  the  case. 

On  digital  examination,  I  found  the  location  of  the  stricture 
to  be  about  four  and  a  half  or  five  inches  from  the  anus,  being 
considerably  higher  than  usually  found ;  the  rectum  was  very 
sensitive  to  the  touch,  and  a  number  of  small  ulcers  were  revealed 
by  examination  with  the  speculum.  The  strictured  part  was  so 
much  contracted  as  scarcely  to  admit  a  No.  9  urethral  bougie. 

In  thinking  of  the  treatment  I  was  at  a  loss  to  know  what  to 
do  ;  first,  it  would  be  dangerous  in  the  extreme  to  use  the  knife 
in  a  condition  of  the  rectum  so  complicated,  and  the  bougie, 
owing  to  extreme  sensitiveness  of  the  parts,  he  could  hardly 
withstand  once  for  an  examination,  much  less  every  day  or  two 
for  the  purpose  of  dilatation.  He  was  put  under  appropriate 
constitutional  treatment,  and  a  solution  of  Hydrastis  was 
ordered  to  be  used  locally  to  the  ulcers  ;  and  I  took  time  to 
deliberate.  Finally  it  occurred  to  my  mind  that  I  could  use  the 
laminaria  digiia  or  sea  tangle  lent,  and  the  more  I  pondered 
over  it  the  more  feasible  did  it  appear ;  accordingly  I  introduced 
one  of  the  smallest  tents,  without  great  difficulty,  and  on  with- 
drawing, twenty-four  hours  later,  found,  to  my  great  delight, 
that  I  could,  with  very  little  pain  or  inconvenience,  introduce  a 
small  rectal  bougie.  After  allowing  three  days  to  elapse  I  intro- 
duced the  largest  tent  I  could  procure,  and  on  removal,  after 
remaining  twenty-four  hours,  found  that  the  largest  sized 
rectal  bougie  passed  the  former  site  of  stricture  readily, 
occasioning  but  a  small  degree  of  pain.  For  a  few  weeks  I  occa- 
sionally introduced  the  largest  rectal  bougie,  and  finding  no 
tendency  to  recontraction  or  narrowing,  I  discharged  him,  and  up 
to  present  date,  some  eight  months  later,  he  has  had  no  return  of 
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the  stricture,  and  considers  that  he  is  as  free  from  it  as  before  it 
existed." 

Should  symptoms  of  intestinal  obstruction  come  on,  an  attempt 
should  be  made  to  relieve  the  patient  by  the  administration  of 
copious  enemata,  or,  if  necessary,  by  opening  the  colon,  either 
in  the  left  or  right  loin,  according  to  the  seat  of  constriction. 

Warty  Stricture. — A  peculiar  form  of  rectal  stricture,  which 
might  be  appropriately  called  warty,  has  been  described  by 
Brodie,  Curling,  H.  Lee,  and  others,  in  which  numerous  excres- 
cences, resembling  condylomata,  occupy  the  margin  of  the  anus 
and  the  interior  of  the  gut,  below  the  seat  of  stricture.  These 
cases  are  believed  by  Gosselin  to  be  of  syphilitic  origin.  The 
profuse  muco-purulent  discharge,  which  is  the  most  annoying  com- 
plication of  this  form  of  stricture,  may  be  somewhat  controlled 
by  the  use  of  astringent  injections  and  the  application  of  a  solu- 
tion of  nitrate  of  silver,  and  treatment  internally  employed  as 
recommended  in  such  cases,  viz.:  Cinnabar,  Merc,  corros., 
Nit.  acid,  Thuya,  Phosph,  acid,  Lycopodiu?n,  or  Sulphur  9 
according  to  indications. 

Malignant  Stricture. — In  this  form  of  stricture,  the  obstruc- 
tion is  due  to  a  cancerous  (usually  scirrhous  or  encephaloid) 
growth,  which  may  originate  as  an  independent  tumor,  or  as  an 
infiltration  in  the  tissues  of  the  bowel.  The  symptoms  do  not 
at  first  materially  differ  from  those  of  simple  stricture,  though 
the  diagnosis  can  be  made  by  digital  examination,  the  induration 
of  the  malignant  growth  being  of  an  irregular  and  nodulated 
character.  When  ulceration  occurs,  the  act  of  defecation  is  com- 
monly attended  with  great  pain  and  a  burning  sensation,  extend- 
ing to  the  loins  and  thighs,  the  discharges  containing  a  consider- 
able quantity  of  pus  and  blood.  Digital  examination  at  this 
time  reveals  a  soft,  fungous  mass,  and  the  finger  is  withdrawn 
smeared  with  blood.  As  the  cancerous  tumor  grows,  it  frequently 
involves  neighboring  parts,  as  the  vagina,  or  bladder,  giving  risQ, 
perhaps,  to  vesico-rectal  or  vagino -rectal  fistulas,  and  thus  render; 
ing  the  patient  additionally  miserable.  By  compressing  the 
iliac  veins,  the  tumor  causes  oedema  of  the  lower  extremities. 
Death  may  ensue  from  gradual  exhaustion,  at  the  end,  perhaps, 
of  three  or  four  years,  or  at  an  earlier  period  from  the  occurrence 
of  intestinal  obstruction. 
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The  treatment  must  be  almost  entirely  constitutional,  any 
attempts  to  excise  or  tear  away  the  malignant  growth  being 
•totally  unjustifiable,  and  usually  productive  of  serious  results. 
See  Carcinoma,  vol.  1,  p.  588. 

Non-malignant  Tumors  of  the  Redlum. — These  are  com- 
monly of  a  fibrous  or  fibro-cellular  nature,  occasionally  sessile, 
but  more  often  pedunculated,  constituting  the  affection  known  as 
polypus  of  the  rectum. 

Rectal  polypus  is  most  common  in  children  (though  rare  at 
any  age),  and  may,  unless  the  examination  is  made  with  care,  be 
mistaken  for  a  hemorrhoidal  tumor,  or  for  a  prolapse  of  the 
mucous  coat  of  the  bowel.  The  polypus  often  protrudes  through 
the  anus  at  the  time  of  defecation,  and  is  frequently  attended 
with  hemorrhage  ;  it  may  exist  as  a  complication  of  the  painful 
ulcer  or fissure  of  the  rectum.  The  surgical  treatment  consists 
in  the  application  of  a  firm  ligature,  so  as  to  strangulate  the 
growth,  which  is  then  to  be  pushed  up,  and  local  applications 
used  to  relieve  subsequent  pain.  The  Strangulated  mass  becomes 
detached,  and  is  passed  at  stool  in  the  course^of  a  few  days. 
Excision  should  be  avoided  on  account  of  the  risk  of  hemorrhage. 

Sessile  growths  may  be  treated  in  the  same  way  (the  base 
being  transfixed  by  a  double  ligature  and  tied  in  two  halves),  or 
may  be  more  speedily  removed  by  means  of  the  ecraseur.  A 
very  vascular  tumor  of  papillary  or  a  villous  character  has 
be§n  described  as  occurring  in  the  rectum  by  Quain,  H.  Smith, 
and  other  writers.  It  is  attended  with  constant,  and  sometimes 
profuse,  hemorrhage,  which  gradually  exhausts  the  patient. 
Repeated  applications  of  strong  nitric  acid  effected  a  cure  in  the 
case  observed  by  Mr.  Smith. 
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CHAPTER  VIII. 


OPERATIONS  ON  THE  FEMALE  GENERATIVE  ORGANS. 


SECTION  L 


LACERATED     PERINEUM. 


The  usual  operation  for  the  relief  of  this  deformity  has  been 
fully  described  on  page  184,  of  the  present  volume,  and  the  only 
reason  for  alluding  to  it  in  this  connection  is  to  show  the  recent 
operation  of  Prof.  Hodgen,  of  this  city,  which  has  been  success- 
fully performed  by  himself  and  others,  for  the  cure  of  this  injury. 
This  is  a  modification  of  the  ordinary  operation  for  lacerated 
perineum,  and  is  thus  described  by  the  author. 

"  Within  the  past  twelve  months  I  have  twice  operated  for  rup- 
tured perineum  in  the  following  manner : 

Fig.  402. 


C  C,  transverse  line  through  the  center  of  the  septum.  BB,  first  incision.  BD 
and  B  D,  lateral  incisions  earned  from  B  B  forward  to  D,  the  muco-cutaneous  junc- 
tion. 

An  incision  is  carried  through  the  center  of  the  lower  border 
of  the  imperfect  septum,  between  the  rectum  and  the  vagina, 
splitting  it  in  the  middle.     The  two  endsof  this  incision  are  about 
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one  and  a  half  inches  from  median  line  and  about  half  an  inch 
anterior  td  a  transverse  line  drawn  through  the  centre  of  the  sep- 
tum. This  incision  is  about  one-third  of  an  inch  deep  at  its  cen- 
tral point,  with  its  lateral  portions  passing  into  the  subcutaneous 
areolar  tissue.  Other  incisions  of  equal  depth  and  about  an  inch 
and  a  half  long  are  carried  from  the  ends  of  the  first  incision 
forward  and  toward  the  median  line,  until  they  reach  the  muco- 
cutaneous junction  of  the  labia  majora. 

These  thick,  triangular  flaps  being  dissected  from  their  poste- 
rior lateral  angle,  but  left  attached  along  the  inner  or  muco-cuta- 
neous  border,  are  now  drawn  forward  over  the  vulva  by  their  free 
angles,  with  the  cutaneous  surfaces  toward  the  vagina  and  the 
cut  surface  externally.  The  borders  which  correspond  to  the 
line  of  the  posterior  or  first  incision  are  thus  approximated  and 
held  by  interrupted  sutures,  beginning  at  the  anus,  made  by 
passing  a  fine  needle  armed  with  silk  through,  first  from  the- 
cutaneous  to  the  cut  surface,  and  then  in  other  flap  from  cut  to 
cutaneous  surface,  so  that  when  tied  the  knot  shall  be  on  the 
cutaneous  side  of  flaps.  This  suture  should  be  repeated  every 
quarter  of  an  inch  until  the  free  angles  are  reached. 

The  usual  deep  sutures  of  silver  wire  are  now  placed,  entering 
for  the  first  one  at  a  point  on  the  buttock  about  an  inch  beyond 
the  cut  surface  and  nearly  opposite  the  outer  posterior  angle,  and, 
traversing  deeply  the  septum  between  the  rectum  and  vagina,  it 
emerges  at  a  point  (on  the  opposite  buttock)  corresponding  to 
that  of  entrance. 

The  second  suture  is  placed  about  half  an  inch  anterior  to  the 
first  and  enters  about  an  inch  from  the  margin  of  the  cut  surface, 
and,  traversing  the  tissues,  emerges  from  the  cut  surface  near 
the  attached  line  of  the  flap,  and  passing  across  external  to  flaps 
re-enters  at  a  corresponding  point  near  attached  line  of  the  other 
flap,  traversing  the  tissues  of  this  side  to  emerge  through  the 
skin  an  inch  from  margin  of  cut  surface  and  half  an  inch  anterior 
to  similar  point  in  first  suture.  A  third,  and  if  necessary  a 
fourth,  suture  may  be  used  anterior  to  those  above  described, 
being  placed  about  one-half  an  inch  apart. 

The  thighs  are  now  brought  together,  pushing  the  flaps  of  loose 
skin  forward  toward  the  vagina,  and  held  in  position  by  tight- 
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ening  and  twisting  the  wires.     It  will  be  seen  that  the  flaps, 
which  are  usually  cut  off,  are  made  to  serve  a  double  purpose. 

Fig.  403. 


^ 


T  E  is  at  the  free  margins  of  the  skin  flaps  ;  E  A  is  line  of  junction,  by  interrupted 
sutures,  of  margins  of  flaps  taken  from  incision  B  B.  The  dotted  lines  represent 
the  portions  of  the  wire  which  are  buried  in  the  tissues,  and  the  black  and  white 
portions  are  external  to  the  tissues. 

They  double  the  extent  of  the  surfaces  approximated,  which 
increases  the  strength  of  the  new  perineum,  and  their  cutaneous 
surf  aces  are  continuous  with  the  vagina,  thus  furnishing  an  apron 
which  prevents  the  vaginal  discharge  and  urine  from  flowing  into 
the  cut. 

In  these  two  points  consist  the  advantages  claimed  for  the 
modified  operation. 

The  margins  of  the  flaps,  which  correspond  to  the  outer  bor- 
ders o£  the  denuded  surfaces,  are  without  sutures,  leaving  thus  an 
opening  for  the  discharge  of  pus  from  any  part  of  the  denuded 
surfaces  which  may  not  unite  by  first  intention,  and  preventing 
the  formation  of  openings  for  the  discharge  of  pus  along  the  line 
of  the  sutures." 

Dr.  M.  A.  Pallen,  also  of  this  city,  has  recently  performed 
the  operation  above  described  on  three  patients. 

While  this  work  is  passing  through  the  press,  the  author  was 
called  upon  to  perform  an  operation  for  cleft  perineum,  and 
succeeded  beyond  his  most  sanguine  expectations  in  the  pro- 
cedure above  described,  and  which  he  heartily  indorses  as  an 
operation  of  great  value. 
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SECTION  II. 

VESICO-VAGINAL    FISTULA. 

The  treatment  of  vesico-vaginal  and  other  varieties  of  urinary 
fistula  met  with  in  the  female  sex,  belongs  rather  to  the  depart- 
ment of  Gynaecology  than  to  that  of  General  Surgery.  I  shall, 
therefore,  only  indicate  the  principles  upon  which  the  various 
operations  for  the  relief  of  these  affections  are  founded.  For 
more  information  touching  this  important  subject,  the  student  is 
referred  to  the  comprehensive  treatises  of  Sims, Emmet,  Thomas, 
Agnew,  Ludlam,  and  others.  The  excellent  work  of  Prof.  Lud- 
lam,  just  published,  affords  ample  instruction  in  this  branch,  and 
deserves  to  have  a  place  in  the  library  of  every  accomplished 
surgeon.  From  being  the  opprobium  of  our  art,  the  operative 
treatment  of  vaginal  fistula,  through  the  labors  of  American  sur- 
geons, has  been  placed  upon  the  very  pinnacle  of  surgical 
achievement. 

If  a  urethro-vaginal  or  vesico-vaginal  fistula  be  very  small,  an 
attempt  may  be  made  to  effect  its  closure  by  the  application  of 
the  actual  or  galvanic  cautery,  or  by  touching  the  edges  with 
nitric  acid  and  holding  them  together  with  serre-jines,  a  plan 
which  has  been  recently  recomended  in  some  cases  by  Spencer 
Wells.  The  large  majority  of  fistulas,  however,  require  an  oper- 
ation, which  essentially  consists  in  paring  the  edges  of  the  open- 
ing, and  approximating  the  raw  surfaces  in  a  transverse  direc- 
tion by  means  of  sutures,  which  are  left  in  place  until  firm  union 
has  occurred. 

Operations  for  Urinary  Vaginal  Fistulse. — The  points 
which  require  special  consideration  are — 1,  the  position  of  th& 
patient;  2,  the  mode  of  exposing  the  fistula;  3,  paring  the 
edges;  4,  introduction  of  the  sutures;  5,  fastening  the  sutures  ; 
6,  use  of  the  catheter  during  the  after-treatment ;  and  7,  the 
time  at  which  the  sutures  should  be  removed.  The  patient  should 
be  prepared  for  the  operation  by  attending  to  the  state  of  the 
general  health,  by  subduing  local  inflammation,  and  by  dividing 
any  cicatricial  bands  that  might  interfere  with  the  success  of  the 
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treatment.  The  bowels  should  be  relieved  the  night  before,  and 
an  enema  given  on  the  morning  of  the  operation,  while  to  avoid 
the  suffering,  both  physical  and  mental,  to  which  this  would 
otherwise  necessarily  give  rise,  the  patient  should  invariably  be 
anaesthetized,  unless  there  be  some  special  reason  to  the  contrary. 

1.  Position  of  the,  Patient. — The  best  is,  I  think,  a  modifica- 
tion of  that  known  as  the  knee-elbow  position,  the  patient  beiDg 
supported  upon  pillows  or  on  a  well-padded  double-inclined  plane, 
with  the  hips  elevated,  and  the  head  and  shoulders  depressed,  the 
thighs  widely  separated,  and  held  apart  by  assistants  ;  Sims  and 
Emmet,  however,  prefer  a  semi-prone  position,  the  patient  lying 
partly  on  the  left  side  with  the  thighs  flexed — the  right  rather 
more  than  the  left — and  the  breast  resting  upon  the  table,  while 
Simon,  of  Rostock,  adopts  the  supine  position,  with  the  hips  and 
thighs  much  raised,  and  Wells  recommends  the  ordinary  lithotomy 
position,  with  the  hands  and  feet  fastened  together  with  bandages 
or  straps. 

2.  Exposure  of  the  Fistula. — This  may  be  done  with  an 
ordinary  Sims's  speculum,  held  by  an  assistant,  but  may  be  more 

Fig.  404.  conveniently   effected   by   means  of 

Emmet's  modification  of  that  instru- 
ment, if  the  semi-prone  position  is 
chosen,  or  by  a  similar  modification 
described  by  Wells,  if  the  patient 
be  placed  either  on  her  back  or  in  the 
position  here  recommended.  These 
modifications  of  Sims's  speculum 
consist  in  the  adaptation  of  a  fenes- 
trated blade,  which  fits  over  the  buttock  or  sacrum  of  the  patient, 
and  thus  keeps  the  instrument  in  place  without  the  aid  of  an 
assistant.  A  bright  light  is  necessary  for  the  operation,  the 
best  illumination  being  afforded  by  placing  the  operating  table 
near  a  high  window  ;  if  this  cannot  be  obtained,  an  Argand  lamp 
and  reflector  may  be  substituted. 

3.  Paring  the  Edges. — This  may  be  done  with  either  knives 
or  scissors,  according  to  the  fancy  of  the  operator  ;  a  convenient 
form  of  knife  is  one  with  a  double-edged  blade,  bent  at  an  angle 
with  the  shaft.     The  sides  of  the  fistula  may  be  steadied  by 
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means  of  suitable  forceps,  or  one  or  more  hooks  with  long  han- 
dles, while  the  paring  is  effected  by  transfixing  the  part  with  the 
knife,  and  cutting  first  in  one,  and  then  in  the  opposite  direction, 
so  that  a  complete  ring  is  denuded.  In  doing  this,  some  surgeons 
cut  perpendicularly  to  the  plane  of  the  vesico-vaginal  septum, 
while  others  bevel  the  edges  by  cutting  in  an  oblique  direction, 
so  as  to  spare  the  mucous  membrane  of  the  bladder.  Langen- 
beck  again,  and,  more  recently,  Collis,  of  Dublin,  have  advised 
that  the  edges  of  the  fistula  should  be  split,  so  as  to  obtain  a 
broad  raw  surface  without  cutting  away  any  -  tissue  whatever. 
Provided  that  a  broad  surface  is  obtained  for  adhesion,  it  prob- 
ably makes  little  difference  which  particular  plan  is  adopted. 
"Before  proceeding  to  the  next  step  of  the  operation,  all  bleeding 
should  be  checked  by  torsion,  by  pressure  with  a  piece  of  sponge 
mounted  on  a  handle  or  *  'sponge-holder, "  or  by  throwing  in  a 
stream  of  cold  water  with  a  syringe. 

4.  Introduction  of  the  Sutures. — The  material  generally 
chosen  for  the  suture,  in  this  country,  is,  in  accordance  with  the 
practice  of  Sims  and  Bozeman,  silver  wire ;  and  this  seems  to 
me,  upon  the  whole,  preferable  to  the  other  substances  used  for 
the  purpose.  Simon,  however,  employs  a  silken,  and  Ulrich,  of 
Vienna,  a  hempen  suture ;  while  Wells  considers,  and  probably 
with  good  reason,  the  choice  of  material  much  less  important 
than  has  been  commonly  supposed.  Wutzer  employed  the  hare- 
lip pin  and  twisted  suture,  and  the  same  plan  with  various  modi- 
fications has  been  since  adopted  by  Metzler,  of  Prague,  Mastin, 
of  Mobile,  and  Watson,  of  Edinburgh.  The  sutures,  whether  of 
silk  or  metal,  may  be  conveniently  introduced  with  short  well- 
curved  needles  held  by  suitable  forceps,  or  with  needles  eyed  near 
the  point,  and  mounted  in  handles  like  the  ordinary  naevus 
needle.  Sometimes  the  silk  or  wire  may  be  threaded  upon  two 
needles,  each  of  which  is  introduced  from  the  vesical  surface  of 
the  fistula  ;  or  an  eyed  needle,  threaded,  may  be  passed  through 
one  margin,  and  a  notched  needle,  unthreaded,  through  the  other, 
the  loop  of  the  thread  being  then  caught  in  the  notch  and  thus 
drawn  through;  or,  again,  the  surgeon  may  adopt  a  plan  similar 
to  that  of  Mr.  Avery,  in  the  operation  for  cleft  palate.  Special 
needles  have  been  devised  for  this  operation  by  Druitt,  Startin, 
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and  others,  but  I  am  not  aware  that  they  possess  any  superiority 
over  the  simpler  implements  above  recommended.  The  passage- 
of  the  needle  from  within  outward  may  be  aided  by  steadying  the 
part  to  be  transfixed  with  a  blunt  hook  bent  at  an  angle  to  its 
shaft,  and  when  wire  is  used,  advantage  may  be  derived  from 
drawing  it  over  a  notched  * 'feeder,"  which  prevents  it  from  cut- 
ting through  the  margin  of  the  fistula.  When  the  edges  have 
been  beveled  or  split,  the  sutures  should  be  passed  so  as  not  to 
encroach  upon  the  vesical  mucous  membrane,  but  this  may  be 
included  when  the  fistula  has  been  pared  perpendicularly  to  the 
septum.  The  sutures  should  be  passed  about  half  an  inch  from 
the  free  margin  of  the  fistula,  and  should  be  about  a  sixth  of  an 
inch  apart.  The  fistula  should  invariably  be  closed  in  a  trans- 
verse direction,  so  at  to  form  a  cicatrix  at  right  angles  to  the  long, 
axis  of  the  vagina.  A  single  set  of  sutures  may  be  used,  or  a 
deep  and  superficial  set,  according  to  the  fancy  of  the  operator. 

5.  Fastening  the  Sutu7yes. — If  of  silk,  the  sutures  are  to  be 
tied  in  an  ordinary  surgeon's  knot,  all  the  knots  being  made  on 
the  same  side  of  the  fistula ;  wire  sutures  may  be  conveniently 
twisted  with  the  fingers,  or,  if  the  fistula  be  high  up,  with  the 
"wire  twister"  devised  by  Coghill ;  or  the  ends  on  either  side 
may  be  passed  through  a  metallic  plate  and  secured  with  clamped 
shot  (as  in  Sims's  earlier  operations)  ;  or  Bozeman's  ingenious 
modification,  known  as  the  "button  suture,"  may  be  substituted;, 
or  the  surgeon  may  employ  one  of  the  may  shields  and  splints, 
which  have  been  devised  by  Simpson,  Brown,  Agnew,  and  others. 
In  the  majority  of  cases,  however,  the  simple  interrupted  suture 
will,  I  think,  be  found  more  satisfactory  than  any  other.  As  a 
test  of  the  accurate  closure  of  the  fistula,  an  attempt  may  be  made 
to  pass  a  probe  between  the  stitches,  and  the  bladder  may  be 
injected  with  milk  or  colored  water. 

6.  The  Catheter, — It  is  by  the  large  majority  of  writers 
thought  very  important  to  introduce  a  catheter — Sims's  "sig- 
moid" instrument  is  the  best — immediately  after  the  operation, 
and  to  keep  it  in  place  during  the  after-treatment.  Simon,  how- 
ever, has  discarded  the  catheter  altogether,  except  in  cases  of 
retention,  when  he  introduces  the  instrument  at  intervals  of  three 
or  four  hours  ;  while  Wells  introduces  at  first  a  small  vulcanite 
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catheter,  but  removes  it  as  soon  as  it  causes  any  irritation  or  dis- 
comfort. If  the  catheter  is  used,  great  care  must  be  taken  not 
to  let  it  become  clogged  with  mucus. 

7.  Removal  of  the  Sutures. — This  may  be  done  while  the 
patient  is  in  the  semi-prone  position.  Silk  sutures  should  be 
withdrawn  about  the  sixth  or  seventh  day,  and  wire  sutures  from 
the  eighth  to  the  fourteenth ;  it  is  better  to  retain  them  unneces- 
sarily than  to  remove  them  prematurely. 

The  bowels  should  be  locked  up  for  about  two  weeks,  and 
cleanliness  insured  by  daily  syringing  of  the  vagina.  If  the 
urine  be  ammoniacal,  the  bladder  may  be  washed  out  through  a 
double  catheter. 

Modifications  required  in  Special  Cases. — When  the  fistula 
is  placed  in  the  upper  part  of  the  vesico- vaginal  septum,  care 
must  be  taken  not  to  implicate  the  ureters  in  the  operation. 
Neglect  of  this  precaution  may  lead  to  failure,  from  the  ureter 
opening  in  the  vagina  above  the  cicatrix,  or  even  to  death,  from 
occlusion  of  the  ureter  and  consequent  uraemia.  In  cases  of 
vesico-utero-vaginal  fistula,  the  anterior  lip  of  the  uterus,  or 
possibly  the  posterior  lip,  must  be  utilized  in  closing  the  opening  : 
in  the  latter  case,  the  patient  is  rendered  sterile,  and  the  menses 
escape  through  the  urethra.  In  cases  of  vesico-uterine  fistula, 
the  anterior  lip  of  the  uterus  must  be  slit  up  until  the  opening  is 
exposed,  when  its  edges  may  be  freshened  and  united  with  sutures. 


Fig.  405. 


Fig,  405.  In  cases  of  very  great  deficiency 
of  the  vesico- vaginal  septum  the  operation 
of  transverse  obliteration  of  the  vagina, 
as  employed  by  Simon  and  Bozeman,  may 
be  necessary  :  this  consists  in  paring  the 
anterior  lip  of  the  fistula,  and  attaching  it 
to  the  previously  denuded  posterior  wall  of 
the  vagina,  so  as  to  completely  close  the 
orifice  of  this  canal ;  the  menses  subse- 
quently escape  through  the  urethra,  but  the 
patient  is  rendered  sterile  and  unfitted  for 
sexual  congress.  Hence,  when  applicable, 
abetter  plan,  also  suggested  by  Bozeman, 
is  to  endeavor  to  lessen  the  antero-poscerior  diameter  of  the  fistula, 
46 — vol.  n. 
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by  daily  dragging  down  the  neck  of  the  uterus,  with  forceps, 
for  some  weeks  prior  to  the  operation,  which  is  then  performed 
•as  in  an  ordinary  case  of  vesico-utero-vaginal  fistula. 

Hypertrophy  of  the  labia,  to  a  limited  extent  is  not  unfre- 
•quently  met  with,  one  labium  hanging  down  considerably  below 
the  other.  In  these  cases  it  will  often  be  found  that  the  enlarge- 
ment is  due  to  a  kind  of  solid  oedema,  originally  dependent  per- 
haps upon  a  fissure  or  ulcer  of  the  part.  In  other  cases  again, 
large  fibro- cellular  tumors  form  as  outgrowths  from  the  natural 
structures  in  this  region  ;  these  may  require  removal  by  simple 
excision. 

Large  condylomata  or  verrucas  are  often  met  with  here,  as 
the  result  of  gonorrhoeal  or  syphilitic  disease,  forming  at  last  irreg- 
ular pendulous  masses,  which  may  require  extirpation,  either  by 
knife  or  scissors.  A  large  nevus  has  been  removed  by  ligature 
from  this  situation,  and  in  fact  almost  any  growth  that  occurs  in 
the  fibro- cellular  tissue  may  be  met  with  here. 

Cystic  tumors  are  not  unfrequently  met  with  in  the  labia,  and 
may  sometimes  resemble  pretty  closely  the  ordinary  forms  of 
inguinal  hernia,  for  which,  however,  their  incompressibility,  irre- 
dncibility,  and  the  absence  of  impulse  on  coughing,  will  prevent 
their  being  confounded.  These  cysts  may  require  removal  by  a 
little  simple  dissection,  and  usually  contain  a  dark,  turbid,  or  san- 
guineous fluid,  and  sometimes  atheromatous  matter.  Tolerably 
free  hemorrhage  may  follow  their  removal,  the  excitable  tissues 
of  the  labia  being  cut  into.  This  may  however  always  be  arrested 
by  pressure  and  a  T  bandage.  Occasionally  they  project  from 
the  inside  of  the  vagina,  and  then  require  removal  by  dissection 
or  ligature,  as  can  be  best  practiced. 

An  imperforate  vagina  is  occasionally  met  with  in  young 
children,  and  occasions  a  good  deal  of  anxiety  to  the  parents. 
This  condition,  however,  may  always  be  very  readily  and  speed- 
ily removed  by  tearing  up  the  canal,  as  it  were,  by  dragging  upon 
its  walls  in  opposite  directions  and  breaking  through  the  adhe- 
sions, which  are  little  more  than  epithelial,  with  the  thumb  nail, 
a  blunt  probe,  or  the  handle  of  a  scalpel,  and  then  introducing  a 
small  pledget  of  lint  moistened  with  Hypericum  lotion. 

An  imperforate  hymen  has  occasionally  been  met  with,  caus- 
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ing  great  inconvenince  by  the  retention  of  the  menstrual  secre- 
tion, which  may  accumulate  to  an  immense  extent,  and  become 
converted  into  a  kind  of  chocolate-colored  grumous  fluid;  in  these 
cases,  incision  of  the  membrane  is  the  only  remedy.  Occasion- 
ally the  surgeon's  advice  may  be  sought  by  married  women,  for 
a  rigid  and  only  partially  perforate  hymen,  when  incision  with  a 
probe-pointed  bistoury,  and  dilatation  with  a  sponge  tent  may  be 
required. 

Absence  of  the  uterus  and  ovaries  with  imperforate  vagina 
is  occasionally  met  with  in  women,  otherwise  perfectly  well  devel- 
oped. In  such  cases  as  these  the  true  condition  may  be  detected 
by  an  examination  per  rectum,  and  especially  by  the  introduction 
of  a  catheter  into  the  bladder  whilst  the  finger  is  in  the  rectum, 
when  the  point  of  the  instrument  will  be  felt  thinly  covered 
through  the  gut.  No  surgical  interference  can  be  of  any  avail 
in  such  cases,  and  an  attempt  to  restore  the  vagina  might  lead  to 
the  opening  of  the  peritoneal  cavity. 

Hypertrophy  of  the  clitoris  is  occasionally  met  with  ;  this 
organ  becoming  enlarged,  elongated,  and  pendulous,  and  in  some 
cases  attaining  an  enormous  size.  When  enlarged,  it  may  give 
rise  to  a  good  deal  of  irritation,  and  require  excision,  an  opera- 
tion that  would  probably  be  followed  by  rather  troublesome  hem- 
orrhage. 

Removal  of  the  clitoris,  even  though  not  much  enlarged,  has 
of  late  years,  been  recommended  as  an  allopathic  means  of  cure  in 
some  forms  of  erotomania.  Dr.  Erichsen  performed  the  operation 
for  this  purpose  on  a  patient  of  Dr.  Horsbrugh's,  and  found  some 
difficulty  in  stopping  the  bleeding,  which  at  last  required  the 
application  of  the  actual  cautery  before  it  could  be  arrested. 
The  operation  was  followed  by  marked  improvement  in  the  young 
lady's  mental  condition. 

Tumors  of  various  kinds  are  met  with  in  the  interior  of  the 
vagina,  springing  from  its  walls.  These  may  be  of  a  cystic 
character,  but  occasionally  true  mucous  polypi  are  found  depend- 
ent and  projecting  from  the  side  of  this  canal.  These  may 
most  readily  be  removed  by  transfixing  their  base  by  a  double 
whipcord  ligature,  and  then  strangling  it.  In  performing  this 
operation,  however,  when  the  tumor  grows  from  the  posterior 
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wall,  care  must  be  taken  to  ascertain  by  proper  digital  examina- 
tion, that  a  portion  of  the  rectum  has  not  been  dragged  down 
into  its  base. 

Prolapsus  of  the  anterior  or  the  posterior  wall  of  the  vagina 
may  occur,  giving  rise  in  the  first  instance  to  protrusion  of  the 
bladder  or  cystocele,  in  the  next,  to  a  rectocele  ;  in  either  case, 
but  especially  in  the  first,  occasioning  very  serious  and  trouble- 
some consequences,  amongst  which,  chronic  irritation  of  the 
mucous  membrane  of  the  bladder,  with  perhaps  phosphatic  depos- 
its in  the  urine,  are  the  most  marked.  These  protrusions  may 
be  supported  by  the  use  of  properly  constructed  belts  or  pessaries. 
In  some  cases  the  surgeon  may  feel  disposed  to  undertake  plas- 
tic operations,  having  for  their  object  the  narrowing  of  the  vagi- 
nal orifice  by  freely  paring  the  opposite  portions  of  its  walls, 
bringing  together  the  freshened  surfaces  by.  means  of  the  quilled 
suture,  and  thus  procuring  narrowing  of  the  canal  and  perma- 
nent support  to  the  protruded  part.  The  success  of  such  opera- 
tive proceedings  will  greatly  depend  on  attention  to  detail.  The 
mucous  membrane  at  the  orifice  of  the  vagina  should  be  dissec- 
ted ofi  from  about  half  an  inch  below  the  meatus  on  one  side,  to 
a  corresponding  part  on  the  other,  in  a  strip  about  three-quarters 
to  an  inch  wide ;  the  dissection  being  carried  well  up  posteriorly 
in  the  fourchette.  Two  or  three  deep,  and  as  many  superficial 
sutures  should  be  passed ;  the  deep  being  left  in  for  about  five, 
the  superficial  for  seven  days.  Great  attention  should  be 
paid  to  cleanliness,  the  patient  lying  on  her  side  with  a  catheter 
in  the  bladder  communicating  with  an  india-rubber  tube  to  carry 
off  the  urine,  and  the  bowels  constipated  by  proper  remedies. 

Various  discharges  connected  with  the  female  organs  of  gen- 
eration fall  under  the  observation  of  the  surgeon ;  these  may 
occur  from  the  external  organs,  from  the  mucous  membrane  cov- 
ering the  cervex  uteri,  or  from  the  interior  of  the  cavity  of  that 
organ.  These  discharges,  when  proceeding  from  the  mucous 
membrane  covering  the  external  organs  or  lining  the  vagina,  are 
frequently,  though  not  necessarily,  of  a  gonorrhoeal  character ; 
and  then  require  to  be  treated  in  the  way  that  has  been  men- 
tioned under  that  head. 
When  these  discharges  proceed  from  the  cervix  or  the  interior 
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of  the  os  uteri,  they  will  commonly  be  found  to  be  dependent 
upon  a  chronically  inflamed  or  congested  condition  of  the  organ, 
or  upon  a  papillated,  granular,  fissured,  or  ulcerated  condition  of 
the  mucous  membrane,  often  connected  with  more  or  less  local 
thickening  and  induration  of  subjacent  structures.  These  vari- 
ous conditions,  often  of  a  very  persistent,  insidious,  and  destruc- 
tive character,  have  of  late  years  been  fullv  recognized  by  the 
labors  of  some  of  the  French  surgeons,  and  in  this  country  their 
pathology  has  been  greatly  elucidated  by  Simpson  and  Bennet. 
To  Dr.  Bennet  especially  is  due  the  great  credit  of  having  pointed 
out  the  true  pathology  of  various  uterine  diseases  that  were  pre- 
viously but  imperfectly  recognized,  and  of  having  shown  that 
many  of  the  so-called  functional  diseases  of  the  uterus  are  in 
reality  dependent  on  congestion,  inflammation,  and  other  struc- 
tural lesions  of  this  organ. 

These  uterine  discharges,  occurring  usually  as  the  result  of 
chronic  inflammation  and  its  consequences — just  as  we  find  on 
other  mucous  surfaces,  as  that  of  the  urethra,  throat,  or  eyelids 
— are  attended  by  various  symptoms  indicative  of  local  distress, 
such  as  pain  in  the  back  and  thighs,  and  more  especially  in  the 
left  groin,  with  dysmenorrhoea  and  usually  a  good  deal  of  sympa- 
thetic constitutional  irritation,  terminating  in  impaired  digestion, 
malnutrition,  and  anemia.  *  It  is  in  this  condition  of  the  system 
that  many  of  the  so-called  hysterical  affections  are  so  apt  to 
■arise  ;  and  the  surgeon  will  often  find  that  the  most  inveterate 
case  of  neuralgia  of  the  joints,  the  spine,  the  hip,  or  the  breasts, 
— amaurotic,  and  other  obscure  affections  connected  with  nervous 
irritation — are  primarily  dependent  on  chronic  uterine  disease, 
and  it  is  only  by  attacking  and  removing  this  that  he  will  remedy 
the  secondary  mischief.  On  examining  the  condition  of  the  cer- 
vix and  os  uteri  in  these  cases,  by  means  of  the  speculum,  vari- 
ous morbid  changes  will  be  observed  in  them ;  the  cervix  is  per- 
haps thickened,  indurated,  or  knobbed  on  one  side,  the  os 
is  frequently  patulous,  and  the  mucous  membrane  covering 
these  parts  will  be  observed  to  be  erythematous,  congested,  and 
perhaps  excoriated ;  not  unfrequently  in  a  granular  condition, 
closely  resembling  what  may  be  observed  in  some  forms  of  gran- 
ular conjunctivitis.     In  otter  cases,  again,  true   ulceration  may 
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exist  both  upon  the  cervix  and  within  the  os.  These  ulcers, 
abrasions,  excoriations,  or  by  whatever  term  they  may  be  desig- 
nated, are  unquestionably  a  fruitful  source  of  mischief  in  this- 
situation,  giving  rise  to  considerable  thickening  of  subjacent 
structures,  usually  to  abundant  muco-purulent  discharge  and  much 
sympathetic  irritation.  Their  characters  closely  resemble  cor- 
responding forms  of  disease  met  with  on  the  mucous  surface  in 
other  situations,  not  attended  by  loss  of  substance,  but  by  the 
development  of  small  pointed  granulations  or  papilla,  from  which 
the  discharge  is  poured  forth. 

The  treatment  of  these  various  affections  of  the  uterus  has 
been  materially  simplified  since  their  pathology  has  been  better 
understood,  and  practitioners  are  now  generally  agreed  as  to  the 
necessity  of  the  employment  of  constitutional  local  measures  for 
the  removal  of  these  morbid  states,  as  well  as  appropriate  inter- 
nal medication  according  to  the  various  conditions  present.  To 
the  surgeon  who  is  in  the  habit  of  managing  local  disease  on 
other  mucous  surfaces,  and  of  removing  the  structural  lesions- 
that  result  from  chronic  inflammation  in  other  organs,  the  treat- 
ment of  these  cases  can  present  little  difficulty,  as  it  is  con- 
ducted on  precisely  the  same  principles  that  guide  him  in  the 
management  of  similar  affections  elsewhere. 

The  various  displacements  to  which  the  uterus  is  liable, 
whether  downward,  constituting  prolapsus,  or  in  the  direction  of 
the  axis,  being  twisted,  and  either  retroverted  or  antevertedr 
are  causes  of  much  local  suffering  and  constitutional  disturbance, 
and  commonly  require  surgical  treatment.  These  various  con- 
ditions will  frequently  be  found  dependent  on  inflammatory  con- 
gestion of  the  fundus,  in  consequence  of  which  the  organ  becomes 
as  it  were  top-heavy,  and  is  titled  to  one  side,  or  descends  bodily 
in  the  pelvis.  The  treatment,  under  such  circumstances,  mult 
have  reference  to  the  removal  of  the  local  turgescence  by  topical 
applications,  the  employment  of  hip-baths,  the  recumbent  posi- 
tion, and  appropriate  internal  treatment  ;  occasionally  assisted, 
perhaps,  in  twist  of  the  organ,  by  attempts  at  replacing  it  by 
introducing  the  uterine  sound  into  its  cavity,  or  when  it  is  pro- 
lapsed, by  supporting  it  with  appropriate  pessaries  and  the 
abdominal  bandage. 
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Tumors  of  the  uterus  are  of  various  kinds.  The  most  com- 
mon are  those  of  a  fibrous  character  ;  these  are  often  of  consider- 
able size,  and  have  been  found  weighing  many  pounds ;  they 
may  occupy  almost  any  portion  of  the  uterus,  either  projecting 
into  the  peritoneal  cavity,  occupying  the  interior  of  the  organ, 
or  dependent  into  the  vagina.  These  tumors  seldom  occur  before 
the  age  of  thirty  or  forty,  and  are  not  very  amenable  to  treat- 
ment. In  some  cases,  however,  considerable  benefit  results  from 
attention  to  proper  remedial  agents,*  the  occasional  applica- 
tion of  local  washes  and  the  use  of  supporting  bandages  properly 
adjusted. 

Polypi  are  not  unfrequently  met  with  growing  from  the  inner 
surface  of  the  uterus,  usually  from  the  posterior  aspect  or 
fundus.  These  growths  are  generally  oval  or  pyriform,  smooth, 
hard,  and  insensible,  and  the  cause  of  repeated  hemorrhages 
which  exhaust  the  patient;  and  it  is  a  remarkable  fact,  that  in 
many  cases  the  most  violent  bleeding  proceeds  from  the  smallest 
tumors.  In  other  cases,  the  tumors  of  the  uterus  are  of  a  soft 
fibro-cellular,  vesicular,  or  mucous  character,  attended,  like  the 
harder  ones,  by  free  hemorrhage. 

The  operative  treatment  of  polypi  t  consists  in  effecting  the 
extrusion  of  the  polypus  from  the  uterus  by  drawing  it  down  with 
forceps,  or,  if  this  cannot  be  done,  by  dilating  or  incising  the 
neck  of  the  womb  and  administering  Secale,  and  in  then  dealing 
with  the  growth  by  excision,  evulsion,  ligation,  or  the  use  of  the 
ecraseur.  It  may  be  occasionally  necessary  to  attack  the  poly- 
pus while  still  within  the  uterus,  but  the  operation  is,  under  such 
circumstances,  attended  with  great  danger.  This  may  usually  be 
readily  enough  effected  by  means  of  a  whip -cord  ligature  applied 
by  the  double  canula,  which  has  been  variously  modified  and  a 
good  deal  improved  by  different  surgeons.  The  ligature  should 
be  gradually  tightened,  and  usually  cuts  its  way  through  in  from 
three  to  five  days ;  the  tumor  swelling,  decomposing  often  with 
a  good  deal  of  fetid  discharge,  which  requires  to  be  carefully 
syringed  away  by  means  of  dilute  chlorinated  lotions.     It  is  a 

*  See  Tumors  and  their  treatment,  vol.  1,  p.  569  et  scquitur. 

t  See  Polypoid  Tumors  and  their  treatment,  vol.  1,  p.  579  ci  sequitur. 
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•useful  precaution  not  to  apply  the  ligature  too  near  the  uterine 
end  of  the  pedicle,  as  cases  have  occurred  in  which,  by  so  doing, 
the  surgeon  has  given  rise  to  serious  and  even  fatal  inflammation 
of  the  womb.  Any  portion  of  pedicle  that  is  left  will  gradually 
undergo  absorption. 

The  cauli/iower  excrescence  from  the  uterus  attended  by 
copious  discharge,  is  a  rare  and  dangerous  affection.  The  only 
operative  treatment  that  appears  to  be  of  any  avail,  is  to  draw 
down  the  neck  of  the  uterus  by  means  of  a  vulsellum,  and  then 
to  excise  the  tumor  with  the  surface  from  which  it  grows.  This 
operation  is  not  attended  by  any  very  serious  hemorrhage,  and 
succeeds  in  ridding  the  patient  effectually  of  her  disease. 

Malignant  affections  of  the  uterus  usually  commence  in  the 
form  of  scirrhous  tubercle  or  ulceration  of  the  cervix,  attended 
by  the  ordinary  local  and  constitutional  symptoms  of  this  affec- 
tion; there  is  much  offensive  discharge,  and  cancerous  cachexy 
speedily  sets  in. 

The  treatment  of  these  cases  must  be  purely  medical,  with 
local  soothing  applications  and  cleanliness.  Excision  of  the  dis- 
eased cervix  has  been  recommended,  and  was  formerly  a  good 
deal  practiced;  but  this  is  a  cruel  procedure,  and  one  contrary 
to  every  principle  of  good  surgery,  as  it  is  impossible  to  rid  the 
patient  of  scirrhous  disease  by  the  partial  removal  of  the  affected 
organ,  and  its  complete  extirpation  cannot  be  thought  of. 
Tumors,  however,  of  a  simple  character,  requiring  removal  are 
occasionally  met  with,  springing  from  the  cervix  ;  they  must  be 
excised  by  putting  the  patient  in  the  position  for  lithotomy, 
drawing  the  uterus  well  down  with  forceps  and  removing  them 
with  the  knife;  this  has  been  done  during  pregnancy,  and  even 
during  parturition,  with  good  effects. 

Vaginismus  is  the  name  given  by  Sims  to  an  affection  which 
consists  in  a  hypersesthetic  condition  of  the  nerves  distributed  to 
the  vaginal  mucous  membrane  at  the  position  of  the  hymen,  lead- 
ing to  a  spasmodic  contraction  of  the  sphincter  vaginae  muscle, 
which  renders  coitus  intensely  painful,  and,  indeed,  usually 
impossible,  and  thus  practically  makes  the  patient  sterile.  The 
spasm  of  the  sphincter  may  be  elicited  by  the  slightest  touch  of 
the  finger,  or  even  of  a  camel's  hair  brush.      Vaginismus  may 
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be  an  idiopathic  affection  occurring  in  persons  of  a  hysterical 
temperament,  or  may  be  due  to  some  local  cause,  such  as  fissure 
of  the  vagina  or  rectum,  papillary  tumor  of  the  meatus,  inflam- 
mation of  the  womb  or  vagina,  eczema  or  prurigo  of  the  vulva, 
neuralgic  tumors,  etc.  The  treatment  consists  in  removing  the 
cause,  if  this  can  be  ascertained,  and  in  the  administration  of 
appropriate  remedies  internally,  and  the  local  use  of  medicated 
lotions.  Attempts  may  be  made  to  relieve  the  spasm  by  the  use 
of  vaginal  dilators,  or,  if  necessary,  by  a  resort  to  operative 
treatment.  The  simplest  operation  for  vaginismus  consists  in 
sudden  dilatation  or  partial  rupture  of  the  sphincter  vaginae 
muscle,  effected  by  introducing  the  thumbs  and  forcibly  separa- 
ting them  (the  patient  being  etherized),  as  in  Recamier's  and 
Van  Buren's  method  of  treating  fissure  of  the  anus.  If  this  fail, 
the  remains  of  the  hymen  may  be  excised,  and  the  sphincter  par- 
tially divided  by  a  deep  incision  on  either  side  of  the  perineal 
(as  recommended  by  Sims),  or  the  pudic  nerve  may  be  cut — by 
direct  incision,  as  originally  recommended  by  Burns — or  subcu- 
taneously,  as  preferred  by  Simpson.  These  operations  some- 
times afford  only  temporary  relief,  and  the  constitutional  treat- 
ment appropriate  to  neuralgia  must  therefore  not  be  neglected 
after  their  employment. 

section  in. 

OVARIAN      TUMORS. 

Ovarian  tumors  of  a  cystic  character  are  commonly  met  with. 
The  cysts  may  be  uni-  or  multi-locular,  and  vary  greatly  in  the 
nature  of  their  contents.  These  may  be  either  solid  or  fluid, — 
often  a  combination  of  the  two.  If  fluid,  the  liquid  is  usually 
more  or  less  viscid,  albuminous,  dark,  and  variously  colored. 
Ovarian  tumor  invariably  tends  to  progress  to  a  fatal  termina- 
tion; in  some  cases,  rapidly,  inmost,  gradually,  occupying  many 
years  in  its  course. 

The  treatment  of  ovarian  tumor  may  be  conducted : — 1st,  by 
medical  means  ;  2nd,  by  tapping  ;  3rd,  by  tapping,  conjoined 
with  auxiliary  measures  ;  4th,  by  injection  ;  5th,  by  extirpation. 
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1st.  Medical  means  has  exercised  in  many  cases  great 
influence  in  retarding  often  curing  ovarian  tumors.* 

2nd.  Tapping  in  ovarian  dropsy  maybe  done,  as  for  ascites, 
through  the  linea  alba ;  but  not  unfrequently  the  tumor  presents 
more  distinctly  at  some  other  part  of  the  abdominal  wall,  and 
may  be  emptied  through  the  linea  semi-lunaris,  or,  if  multilo- 
cular,  may  require  the  trocar  to  be  inserted  at  different  points 
into  its  separate  compartments.  It  has  been  conclusively  shown 
by  Spencer  Wells,  whose  experience  in  cases  of  ovarian  disease 
is  probably  greater  than  that  of  any  other  living  surgeon,  that 
the  prospect  of  recovery  after  ovariotomy  is  not  lessened  by  the 
fact  of  the  patient  having  been  previously  tapped  once  or  oftener; 
and  hence  there  need  be  no  hesitation  in  employing  this  simple 
operation,  either  to  assist  the  diagnosis  in  a  doubtful  case,  or  as 
a  means  of  affording  temporary  relief  before  resorting  to  graver 
measures.  Special  care  must  be  taken  to  prevent  the  escape  of 
the  cystic  contents  into  the  peritoneal  cavity  (an  occurrence 
which  might  be  followed  by  peritonitis),  by  using  Thomson's 
"siphon  trocar,5'  or  some  similar  instrument.  Though  in  the 
large  majority  of  instances  tapping  acts  only  asra  palliative,  it 
has  occasionally  been  followed  by  permanent  recovery;  an  addi- 
tional argument  in  favor  of  the  practice  which  has  been  recom- 
mended. Tapping  through  the  vagina  or  rectum  is  occasion- 
ally preferred  to  the  ordinary  operation  through  the  abdominal 
parietes. 

3rd.  Tapping,  conjoined  with  other  means,  has  occasionally 
succeeded  in  effecting  a  cure  of  the  disease.  These  auxiliary  means 
are  of  various  kinds: — firm  pressure;  incision  of  the  cyst; 
excision  of  a  portion  of  its  wall,  plugging  the  aperture  in  it  with 
a  tent ;  the  introduction  of  a  catheter  or  tube  ;  the  establish- 
ment of  a  fistulous  opening  leading  into  the  interior  of  the  cyst, 
either  through  the  anterior  abdominal  wall  or  through  the  vagina, 
have  all  been  adopted  in  addition  to  simple  tapping  ;  and  how- 
ever much  these  different  procedures  may  vary  in  detail,  they  are 
all  conducted  on  one  principle,  viz.,  that  of  causing  the  gradual 
contraction  of  the  cyst  and  the  cohesion  of  its  walls,  a  principle  of 

*  See  Cystic  Tumors  and  their  treatment,  vol.  1,  p.  575. 
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treatment  which  is  only  applicable  to  unilocular  cysts,  and  hence 
can  only  be  had  recourse  to  in  a  small  number  of,  and  those  the 
simplest,  cases  of  ovarian  tumor. 

4th.  The  injection  of  tincture  of  iodine  has,  of  late,  been 
successfully  employed  both  in  this  country  and  on  the  continent. 
After  the  tumor  has  been  tapped,  from  four  to  six  ounces  of  the 
tincture  should  be  injected  through  a  catheter  passed  down  the 
canula  and  left  in.  In  some  cases  no  constitutional  disturbance 
follows.;  in  others,  a  severe  febrile  paroxysm;  and  in  others 
again,  peritonitis  has  resulted.  This  method  of  treatment  has 
been  very  successful  in  many  cases,  and  it  is  well  deserving  a 
more  extended  trial  than  it  has  as  yet  received.  It  is  only  appli- 
cable, however,  to  non-adherent,  unilocular  cysts. 

Differential  Diagnosis. — Fecal  accumulations  in  the  cae- 
cum or  other  parts  of  the  large  intestine  have  been  mistaken  for 
ovarian  tumors  ;  the  diagnosis  may  commonly  be  made  by  digi- 
tal examination  per  vaginam,  the  fecal  tumor  imparting  a  char- 
acteristic doughy  sensation  to  the  touch. 

Fibro-muscular  Tumors  of  the  Uterus  can  usually  be  dis- 
tinguished from  ovarian  growths,  by  observing  that  in  case  of  the 
former  there  is  commonly  uterine  hemorrhage  and  leucorrhoea ; 
the  uterine  sound  or  probe  enters  further  than  in  the  normal  state  ; 
the  tumor  which  is  often  multiple,  is  usually  hard,  and  by  vagi- 
nal exploration  is  found  to  be  irregular  in  outline  and  continuous 
with  the  uterus  ;  and,  finally,  if  the  uterus  be  moved  by  means  of 
the  sound,  the  tumor  moves  with  it.  On  the  other  hand,  in  a 
case  of  ovarian  tumor,  there  is  neither  menorrhagia  nor  leucor- 
rhoea ;  the  uterine  sound  enters  only  to  the  normal  distance  ;  the 
tumor,  which  is  usually  solitary,  often  fluctuates,  and  is  smooth 
and  not  continuous  with  the  uterus  ;  and,  finally,  the  uterus  can 
be  moved  without  the  tumor  moving  with  it.  It  is  to  be  noted, 
with  regard  to  the  last  diagnostic  point,  that  it  is  the  uterus  and 
not  the  tumor  which  must  be  moveable  ;  for  the  upper  part  of  a 
Bolid  uterine  growth  may  be  moveable,  while  its  base  is  so  tightly 
wedged  in  the  superior  strait  of  the  pelvis,  that  no  motion  can  be 
communicated  to  the  mass  through  the  uterine  sound. 

Ascites  can  commonly  be  distinguished  by  the  character  of  the 
tumefaction,  which  in  abdominal  dropsy  is  uniform,  but  in  ova- 
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rian  disease  is  localized  at  first  to  one  or  other  iliac  fossa ;  by 
the  flattening  of  the  abdomen  in  the  recumbent  posture,  owing  to 
the  ascitic  fluid  gravitating  to  the  sides  of  the  peritoneal  cavity  ; 
by  the  change  in  the  line  of  dullness  upon  variation  in  the 
patient's  position  ;  by  the  resonance  anteriorly  when  the  patient 
lies  on  her  back,  owing  to  the  intestines  floating  upward;  by  the 
prominence  of  the  recto-vesical  pouch,  in  which  fluctuation  can 
be  detected  by  the  finger  introduced  into  the  vagina  ;  by  the  pres- 
ence of  a  distinct  wave  when  the  patient  rolls  in  bed  ;  and  by 
the  coexistence  of  signs  of  disease  of  the  heart,  liver,  or  kidney, 
■the  skin  being  often  harsh  and  jaundiced,  and  the  feet  (Edema- 
tous at  an  early  period  of  the  affection.  In  dropsy  from  disease 
of  the  ovary,  on  the  other  hand,  beside  the  local  character  of  the 
swelling  in  the  early  stages,  it  is  found  that,  owing  to  the  fact 
of  the  fluid  being  contained  in  a  tense  cyst,  there  is  no  flattening 
of  the  abdomen  nor  anterior  resonance  in  the  supine  posture  ;  lit- 
tle or  no  variation  in  the  line  of  dullness ;  no  prominence  of 
Douglas's  cul-de-sac;  no  abdominal  wave  when  the  patient  rolls 
in  bed  ;  and  no  evidence  (except  by  a  coincidence)  of  disease  of 
other  viscera.  Finally,  in  a  doubtful  case,  the  diagnosis  may  be 
made  by  examining  the  fluid  withdrawn  by  tapping,  which,  if  the 
disease  be  ovarian,  will  probably  be  found  to  contain  altered 
blood-cells,  epithelial  scales,  masses  of  granular  matter,  oil  glob- 
ules, and  crystals  of  cholestearine. 

Cystic  Disease  of  the  Broad  Ligament  so  closely  resembles 
that  of  the  ovary  that  diagnosis  is  frequently  impossible,  though 
if  the  fluid  removed  by  tapping  is  found  to  be  non-albuminous 
and  like  that  of  ascites,  there  would  be  strong  reasons  for  believ- 
ing that  the  ovary  was  not  implicated.  Though  the  diagnosis  of 
ovarian  tumors  can,  in  most  instances,  be  made  with  tolerable 
certainty,  by  careful  and  repeated  examinations,  yet  cases  occur 
in  which  the  most  skillful  manipulations  fail  in  arriving  at  a 
correct  conclusion ;  and  it  has  happened  that  ovariotomy  has 
been  performed  without  an  ovarian  tumor  being  found,  the  mor- 
bid growth  being  perhaps  connected  with  the  uterus,  kidney, 
spleen,  or  omentum.  The  inability  in  certain  cases  in  arriving  at 
a  correct  diagnosis,  is  one  of  the  strongest  arguments  against  the 
propriety  of  the  operation  ;  notwithstanding  this,  there  are  cases, 
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and  they  are  not  a  few,  where  ovariotomy  may  be  considered  jus- 
tifiable, as  much  so  as  the  operation  for  stone,  or  the  ligation  of 
an  artery,  although  in  each  instance  errors  have  been  committed. 

Solid  Tumors  of  the  ovary  do  not  as  a  rule  call  for  opera- 
tive interference,  and  the  same  may  be  said  of  those  tumors 
which  contain  both  solid  and  fluid  elements,  with  the  exception 
of  the  fibro-cystic  tumor,  or  cystic  sarcoma,  which  may  occasion- 
ally be  properly  removed  by  ovariotomy.  Hence  the  remarks 
which  follow  are  to  be  understood  as  applying  to  the  treatment 
of  cysts  of  the  ovary,  which  are  of  much  commoner  occurrence 
than  the  other  forms  of  tumor.  The  question  whether  or  not  a 
tumor  of  the  ovary  be  cystic,  can  usually  though  not  invariably 
be  decided  by  noting  the  presence  or  absence  of  fluctuation,  upon 
external,  and  especially  upon  vaginal  palpation.  In  any  case  of 
doubt,  an  exploratory  puncture  with  a  small  trocar  should  be 
resorted  to.  There  may  be  a  single  cyst,  or  the  tumor  may  be 
multilocular  ;  in  the  latter  case  the  secondary  cysts  may  some- 
times be  recognized  by  palpation,  and  the  Gontained  fluid  is  usu- 
ally darker  and  more  viscid  than  that  of  a  cyst  which  is  unilocu- 
lar; single  cysts,  moreover,  rarely  attain  a  very  large  size;  the 
distinction  is  of  importance  as  regards  the  prognosis  of  the 
case,  single  cysts  being  occasionally  curable  by  milder  measures 
than  ovariotomy,  and  offering  a*  better  prospect  of  recovery  after 
that  operation,  than  multilocular  growths.  Another  point  which 
is  usually  considered  of  great  importance  as  regards  the  progno- 
sis of  ovariotomy,  is  the  presence  or  absence  of  adhesions ;  these 
may  sometimes  be  detected  by  careful  palpation  and  auscultation, 
but,  on  the  other  hand,  may  exist  without  giving  any  evidence  of 
their  presence  ;  it  is  probable,  however,  that,  as  remarked  by 
Spencer  Wells,  the  prognosis  after  operation  is  more  influenced 
by  the  general  condition  of  the  patient  than  by  the  size  and  con- 
dition of  the  tumor. 

Ovariotomy,  or  the  formal  extirpation  of  a  diseased  ovary, 
was  suggested  by  Wm.  Hunter  and  recommended  by  John  Bell ; 
but  the  first  surgeon  who  actually  resorted  to  the  operation  was 
McDowell,  of  Kentucky,  who  performed  the  first  ovariotomy  in 
the  year  1809.  This  case  was  successful,  the  patient  surviving 
thirty-two   years.      McDowell  repeated  the  operation  about  a 
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dozen  times,  with  varying  success,  and  his  example  was  followed 
by  a  few  surgeons  both  at  home  and  abroad,  but  for  many  years 
the  feeling  of  the  profession  at  large  was,  that  ovariotomy  was  an 
unjustifiable  procedure,  and  it  is  within  a  comparatively  short 
period  only  that  this  operation  has  been  generally  accepted  as  a 
legitimate  resource  of  surgery.  Among  those  who  have  acquired 
most  distinction  as  ovariotomists  may  be  particularly  mentioned 
Clay,  Baker  Brown,  Tyler  Smith,  Wells,  Bryant  and  Keith, 
among  British  surgeons ;  W.  L.  and  J.  L.  Atlee,  Kimball,  Dun- 
lap,  Peaslee,  Beebe,  and  Thomas,  in  our  own  country,  and 
Koeberle,  in  France. 

The  operation  is  not  usually  a  very  difficult  one,  but  is  always 
one  of  great  gravity,  the  mortality  in  the  hands  of  the  most  skill- 
ful ovariotomists  averaging  from  28  to  30  per  cent.  This  is  in 
itself  no  valid  objection  to  the  operation,  for  the  death-rate  is 
less  than  that  of  many  other  operations  which  are  universally 
recognized  as  legitimate ;  but  it  is  surely  sufficient  to  render  the 
surgeon  very  cautious  in  his  prognosis,  and  to  induce  him  to 
neglect  no  means  of  satisfying  himself  both  as  to  the  accuracy  of 
his  diagnosis,  and  as  to  the  applicability  of  the  operation  to  the 
particular  case  with  which  he  has  to  deal.  As  Spencer  Wells 
justly  remarks,  "it  is  seldom  that  a  surgeon  is  called  upon  to 
perform  ovariotomy  in  order  to  save  a  patient  from  imminent 
death.  There  is  generally  as  much  time  for  discussion  as  in  the 
parallel  case  of  lithotomy  in  the  male  adult.  And  in  both 
cases,  the  responsibility  of  operating,  with  the  full  knowledge 
that  if  the  patient  be  not  saved  by  the  operation  he  or  she  is 
killed  by  it,  must  be  fairly  faced."  This  responsibility,  more- 
over, is  one  which  the  surgeon  has  no  right  to  throw  upon  the 
patient ;  every  woman  knows  that,  after  an  operation  like  ovari- 
otomy, she  may  die  or  she  may  get  well,  and  it  is  to  the  superior 
knowledge  and  wide  experience  of  the  surgeon  that  she  looks  for 
advice  as  to  whether  the  operation  is  or  is  not  desirable  in  her 
particular  case.  The  ultimate  decision  in  this,  as  in  every  other 
case,  must  of  course  rest  with  the  patient,  but  the  surgeon  should 
honestly  and  plainly  express  his  opinion,  whether  it  be  favorable 
or  unfavorable ;  and  if,  after  a  full  and  careful  consideration  of 
all  the  circumstances  of  the  case,  he  is  brought  to  the  conclusion 
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that  the  operation  is,  upon  the  whole,  not  advisable,  he  should 
simply  decline  to  operate. 

The  Operation  of  Ovariotomy  may  be  performed  as  follows  : 
The  patient's  bowels  should  have  been  emptied  a  day  or  two 
previously,  and  by  means  of  an  enema  on  the  morning  appointed 
for  the  operation.  The  temperature  of  the  room  should  be  at 
least  70  deg.  Fahr.,  and  the  table  well  covered  with  blankets; 
the  patient  should  be  thoroughly  anaesthetized,  and  at  th)s  last 
moment  the  contents  of  the  bladder  should  be  evacuated  by  means 
of  the  catheter.     • 

The  first  incision  is  made  to  correspond  as  nearly  as  possible 
to  the  position  of  the  linea  alba,  and  may  reach  from  about  -an 
inch  or  an  inch  and  a  half  below  the  umbilicus  to  within  two 
inches  of  the  pubes,  though,  in  many  instances,  a  smaller  wound 
may  be  sufficient.  Wells's  statistics,  however,  go  to  show  that 
provided  the  incision  does  not  extend  above  the  umbilicus,  its 
exact  length  in  inches  does  not  affect  the  result  of  the  operation. 
The  dissection  is  cautiously  continued  until  the  peritoneum  is 
reached,  when,  all  hemorrhage  having  been  checked,  this  mem- 
brane is  opened  by  picking  it  up  with  forceps,  making  a  small 
cut,  and  then  introducing  the  left  forefinger,  upon  which  as 
a  director  the  wound  is  enlarged  to  the  full  extent  of  the  external 
incision.  A  small  quantity  of  serum  now  usually  makes  its 
escape,  when  the  cyst  wall  probably  presents  itself  immediately 
below  the  wound  ;  should  a  fold  of  omentum  or  a  loop  of  intes- 
tine intervene,  these  should  be  carefully  lifted  off  and  put  to  one 
side. 

The  surgeon  then  proceeds  to  investigate  the  extent  of  adhe- 
sions, if  there  be  any,  by  introducing  first  two  or  three 
fingers  dipped  in  lukewarm  "artificial  serum,"  then  a  curved 
steel  sound  dipped  in  the  same,  so  as  to  sweep  around  the  base 
of  the  tumor,  and  finally,  if  necessary,  the  whole  hand.  The 
"  artificial  serum,"  the  use  of  which  was  suggested  by  Dr. 
Peaslee,  consists  of  half  an  ounce  of  table-salt,  six  drachms  of  white 
of  egg,  and  two  quarts  of  water.  If  the  adhesions  be  extensive, 
or  if  the  tumor  be  now  ascertained  to  be  chiefly  or  entirely  solid, 
it  may  be  necessary  to  carry  the  incision  above  the  umbilicus — 
this  being  done  by  a  curve  to  the  left  side,  so  as  to  avoid  wound- 
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ing  the  round  ligament  of  the  liver.  Should  the  adhesion  be 
found  so  firm  and  extensive  as  to  forbid  the  hope  of  removing 
the  tumor,  the  surgeon  may  attempt  the  treatment  by  drainage, 
incision,  partial  excision,  or  injection  of  iodine,  according  to  the 
character  of  the  cyst — whether  single  or  multilocular — and  the 
nature  of  its  contents,  which  may  be  ascertained  by  making  an 
exploratory  puncture  with  a  small  trocar.  If  the  adhesions  be 
less  firm  and  extensive,  those  which  are  accessible  may  be  care- 
fully separated  by  the  fingers,  thus  completing  what  may  be 
called  the  second  stage  of  the  operation. 

The  third  stage  consists  in  turning  the  patient  on  her  side,  and 
then  lessening  the  size  of  the  tumor  by  tapping  the  cyst,  or  the 
principal  cysts,  if  there  be  more  than  one — a  good  instrument 
for  the  purpose  being  the  winged  trocar  and  canula  of  Spencer 
Wells,  or  the  ingenious  hollow  trocar,  devised  by  Dr.  Mears. 
The  fluid  may  be  conveyed  away  through  a  flexible  tube,  while 
the  cyst  wall  is  held  forward  with  vulsellum  forceps,  and  com- 
pression of  the  abdomen  kept  up  by  the  hands  of  an  assistant. 
The  sac  having  been  sufficiently  reduced  in  size,  is  now  gently 
drawn  out  through  the  external  wound,  any  remaining  adhesions 
being  severed  by  the  hand,  by  a  small  cautery  iron  (or  the 
galvanic  cautery),  by  an  ecraseur,  or  by  scissors,  according  to 
the  peculiar  circumstances  of  the  case.  If  any  hemorrhage 
occur,  it  may  be  controlled  by  torsion,  by  styptics,  by  the  cau- 
tery, or  by  the  ligature;  in  the  latter  case,  silver  wire  should  be 
used,  or,  which  would  perhaps  answer  equally  well,  the  antiseptic 
ligature  of  Prof.  Lister.  If  the  adhesions  be  inseparable,  it  may 
be  necessary  to  leave  a  portion  of  the  cyst  wall. 

The  next  step  is  to  secure  the  pedicle  of  the  tumor,  so  as  to  pre- 
vent hemorrhage.  This  may  be  done  by  means  of  the  ligature  or 
the  clamp,  by  dividing  the  pedicle  with  the  ecraseur,  or  the  actual 
cautery  ;  or  by  applying  torsion  to  each  individual  vessel.  The 
stump  of  the  pedicle,  if  sufficiently  long,  should  be  fixed  between 
the  lips  of  the  wound  ;  but  if  too  short  for  this,  must  be  returned 
into  the  abdominal  cavity;  or  it  may  be  "pocketed"  in  the 
deeper  part  of  the  incision  (as  suggested  by  Storer,  of  Boston), 
the  external  wound  being  accurately  closed  above  it.  When  the 
stump  is  to  be  fixed  in  the  external  wound,  the  use  of  the  clamp 
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is  probably  the  best  method  of  securing  the  pedicle.  Pig.  406. 
Several  varieties  of  clamp  have  been  employed,  those  devised  by 
Wells,  Koeberle,  Atlee,  and  Dawson,  being  perhaps  the  best. 

Fig.  406. 


Tne  cutting  off  of  the  pedicle  after  tbe  clamp  has  been  applied. 

When  the  stump  is  so  short  as  to  render  its  restoration  to  the 
abdominal  cavity  necessary,  a  different  plan  must  be  adopted  ; 
here  the  surgeon  may  choose  between  slow  division  of  the  pedi- 
cle and  the  application  of  torsion  to  each  separate  vessel,  the  use 
of  the  actual  cautery,  and  the  employment  of  the  ligature. 
Torsion  has  not  been  resorted  to  sufficiently  often  to  alTow  a' 
positive  opinion  as  to  its  merits.  If  the  ligature  be  employed, 
the  pedicle  is  transfixed  and  tied  in  two  parts,  when  the  ends  may 
be  brought  out  at  the  lower  end  of  the  wound  (Clay's  method),  or 
may  be  cut  short  and  dropped  into  the  peritoneal  cavity,  as  advised 
by  Tyler,  Smith,  Peaslee,  and  Beebe ;  if  the  short  cut  ligature 
be  used,  it  should  be  rendered  antiseptic  in  the  way  recommended 
b  y  Prof.  Lister.  If  the  cautery  be  used  (as  is  done  by  Baker 
Brown),  the  surrounding  parts  may  be  protected  by  the  use  of 
the  clamp-shield  devised  by  Prof.  Storer. 

Dr.  Beebe,  of  Chicago,  is  entirely  in  favor  of  torsion  to  all 
the  bleeding  vessels,  and  the  stump  returned  to  the  abdominal 
47 — vol.  n. 
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cavity.  He  records  several  cases  operated  upon  in  this  way  with 
the  most  satisfactory  results.* 

The  pedicle  being  secured,  and  the  tumor  removed,  the  surgeon 
examines  the  other  ovary  (excising  it  also,  if  it  be  diseased),  and 
then,  having  cleansed  the  peritoneum  by  careful  sponging,  closes 
the  wound  with  large  harelip  pins,  or  with  deep  and  superficial 
sutures,  and  applies  Staphysagria  dressing,  or  lint  moistened 
with  Calendulated  oil,  supporting  the  whole  abdomen  with  a 
broad  flannel  bandage.  The  suture  should  be  made  of  silver  or 
flexible  iron  wire,  and  the  deep  set  should  pass  through  the  whole 
thickness  of  the  abdominal  wall,  including  the  peritoneum. 

The  after  ^treatment  consists  in  adopting  means  to  prevent  the 
occurrence  of  peritonitis,  which  is  the  cause  of  death  in  about 
one-fourth  of  the  fatal  cases.  The  patient  should  be  kept  per- 
fectly quiet  and  tranquil,  and  fed  upon  liquid  diet  for  ten  days 
or  a  fortnight  after  the  operation.  A  Sims's  catheter  should  be 
retained  in  the  bladder  during  the  first  four  or  five  days,  and 
Aconite  be  given  to  control  febrile  excitement.  If  the  bowels 
should  become  greatly  constipated,  a  simple  enema  maybe  given 
on  the  eighth  or  ninth  day.  The  chief  sources  of  danger,  beside 
shock  and  nervous  prostration,  are  secondary  hemorrhage,  peri- 
tonitis, and  septic  poisoning.  Hemorrhage  must  be  arrested  by 
exposing  or  opening  the  wound,  and  securing  the  bleeding  vessel 
in  the  pedicle,  and  peritonitis  is  to  be  treated  by  the  usual  reme- 
dies in  such  cases.  Koeberle  applies  an  ice-bag  on  either  side  of 
the  incision,  as  a  prophylactic  against  both  of  these  complica- 
tions. Should  symptoms  of  septic  poisoning  supervene,  the 
lower  part  of  the  incision  should  be  opened  sufficiently  to  allow 
the  introduction  of  an  elastic  catheter,  through  which  disinfec- 
tant solutions  may  be  injected  and  the  peritoneal  cavity  washed 
out,  as  recommeded  by  Dr.  Peaslee,  and  Arsenic ,  Lachesis  or 
Carbolic  acid  given  internally.  This  surgeon  reports  sev- 
eral successful  cases,  in  one  of  which  no  less  the  one  hundred  and 
thirty-five  injections  were  made  in  the  course  of  seventy-eight 
days.  The  best  disinfectants  for  the  purpose  are  probably  the 
liq.  sodae  chlorinatis  and  carbolic  acid,  either  being  of  course, 
very  much  diluted.    Attention  must  be  given  to  the  use  of  proper 

*  Ovariotomy :  a  clinical  report  of  eight  cases. 
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remedies  throughout  the  treatment  of  the  case,  according  to 
the  conditions  that  may  arise  in  each  instance.  The  sutures 
may  be  removed,  one  or  two  at  a  time,  from  the  fifth  to  the 
tenth  day. 

The  following  case  of  ovarian  tumor,  cured  by  electro-galvan- 
ism, will  be  of  interest  to  the  profession  :  Mrs.  R.,  aged  thirty- 
three  years,  married,  and  residing  in  Missouri,  consulted  me 
concerning  a  lump  in  her  side,  as  she  described  it,  and  which  had 
been  increasing  gradually  for  the  last  three  years.  Her  menses, 
previous  to  the  last  year,  had  been  little  removed  from  a  normal 
condition,  but  lately  were  disposed  to  irregularity  in  period  and 
quantity.  The  tumor  was  first  felt  distinctly  a  little  over  one  year 
ago,  in  the  lower  part  of  the  abdomen  on  the  left  side.  Previous  to 
this  there  had  been  a  feeling  of  tension  and  weight ;  the  walls  of  the 
abdomen  seemed  thick,  and  gave  rise  to  more  or  less  uneasiness  ; 
general  health  but  little  impaired.  The  patient  complained  of 
little  or  no  pain  in  the  part,  and,  excepting  the  conditions  above 
stated,  enjoyed  good  health. 

To  be  certain  in  my  diagnosis,  the  patient  was  ordered  to  be 
placed  in  bed,  lying  upon  her  back,  her  clothes  removed,  and 
knees  drawn  well  upward  toward  the  abdomen  to  relax  the  mus- 
cles. The  anterior  wall  of  the  abdomen  was  found  rotund  and 
regular  in  outline,  with  dullness  on  percussion  over  the  surface  of 
the  left  iliac  region,  and  not  affected  by  change  of  position.  A 
smooth,  circumscribed  mass  was  felt  lying  in  the  left  iliac  fossa, 
and,  upon  manipulation,  fluctuation  was  discovered.  Introducing 
a  finger  into  the  vagina,  and  pressing  against  the  uterus,  my 
hand  lying  flatwise  upon  the  abdomen  and  pressing  downward,  a 
distinct  tumor  was  felt.  The  uterus  was  normal,  but  thrown  over 
a  little  to  the  right  side  ;  no  connection  seemed  to  exist  between 
it  and  the  tumor. 

I  felt  sure  that  the  case  was  an  unilocular  cyst  of  the  left  ovary, 
and  concluded  to  try  the  effects  of  the  electro-galvanic  current, 
upon  the  same  principle  as  my  friend,  Prof.  Danforth,  of  Chicago, 
had  employed  it  in  the  case  of  a  large  hydrocele,  with  the  most 
triumphant  success. 

Having  appointed  a  time  for  the  operation,  and  procuring  three 
gold  needles  to  be  used  in  the  process,  and  a  twenty-cell  battery, 
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I  approached  the  operation,  not  without  some  timidity,  as  I  was 
traveling  over  new  ground  and  feared  the  uncertainty  lying  before 
me.  The  more  I  reflected  over  the  principles  involved  in  the 
curative  process,  the  more  hopeful  I  became  as  to  the  result. 
Preparing  the  patient  for  the  operation,  adjusting  the  battery,  and 
applying  over  the  tumor,  which  was  the  size  of  a  large  cocoanut,  a 
heavy  steel  ring,  forcibly  held  downward  by  an  assistant,  I 
plunged  into  the  sac,  one  at  a  time,  the  three  gold  needles  pre- 
pared for  the  purpose.  Now  placing  the  positive  electrode  upon 
the  back,  and  the  negative  in  contact  with  the  needles,  the  cur- 
rent was  kept  up  for  nine  minutes  through  the  sac.  The  patient 
only  complained  of  pain  and  smarting  in  the  back.  The  battery 
was  applied  as  before  and  continued  until  the  skin  surrounding 
the  needles  showed  evidences  of  cauterization,  when  they  were 
withdrawn.  The  last  application  of  the  galvanic  current  was 
continued  sixteen  minutes.  Upon  examination  of  the  tumor,  its 
elasticity  was  gone,  and  in  place  of  the  fluctuation  so  plainly 
felt  before,  there  appeared  a  "boggy,'5  doughy  mass,  very  unlike 
the  characteristics  previously  experienced.  This  satisfied  me  that 
a  change  had  taken  place  in  the  contents  of  the  tumor,  and 
giving  the  patient  a  dose  of  Aconite  3d  every  two  hours,  left  her 
apparently  comfortable  ;  returned  in  a  few  hours,  and  found  that 
the  pulse  was  slightly  accelerated,  but  no  pain  or  other  distur- 
bance in  the  region  of  the  ovary.  Continued  the  Aconite  every 
three  hours,  and  called  in  the  morning.  Upon  examining  the 
tumor,  some  pain  was  experienced,  of  which  the  patient  com- 
plained, but  presented  no  other  evidences  of  diseased  action. 
In  the  evening,  called  again ;  pain  in  the  iliac  region  increased, 
but  no  corresponding  increase  of  the  pulse.  Substituted  Bella- 
donna 6th  every  three  hours,  and  cloths  wrung  out  with  a  lotion 
of  Belladonna  laid  over  the  iliac  region.  Next  morning,  better; 
pain  had  almost  entirely  disappeared.  Continued  treatment  for 
another  day,  and  discontinued  after  that  all  medicine.  In  a 
week  my  patient  was  walking  about ;  in  three  weeks  she  went 
home,  the  tumor  having  so  far  disappeared  that  it  seemed  no 
larger  than  a  pullet's  egg.  Since  then  she  has  written  me  that 
she  is  well  and  never  felt  better  in  her  life. 

I  give  this  to  the  profession  as  it  occurred,  and  believe  it  is  the 
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first  case  (at  least,  so  far  as  I  know)  where  the  electro -galvanic 
current  has  been  successfully  applied  for  the  cure  of  ovarian  dis- 
ease. The  patient  is  entirely  well.  I  trust  others  of  my  breth- 
ren will  try  this  expedient  before  resorting  to  the  knife,  and  if  it 
shall  supersede  that  practice,  I  shall  be  truly  glad  that  I  have 
stepped  aside  from  the  ordinary  treatment  of  these  cases  to 
employ  a  safer  and  perhaps  a  more  successful  mode  of  practice. 

Double  Ovariotomy  was  first  performed  by  Dr.  J.  L.  Atlee, 
of  Lancaster,  Pa.,  in  1843,  and  has  been  since  repeated  by  sev- 
eral surgeons,  among  whom  may  be  particularly  mentioned  Dr. 
Peaslee,  who  reported  his  third  case  in  1864.  The  operation  is 
attended  with  but  little  greater  difficulty  and  risk  than  that  of 
removing  a  single  ovary,  but  has  the  necessary  disadvantage  of 
rendering  the  patient  sterile. 

Extirpation  of  both  Ovaries  and  of  the  Uterus  has  been 
performed  in  some  thirty  or  forty  cases,  usually,  however,  with 
a  fatal  result.  In  the  light  of  past  experience,  the  repetition  of 
the  operation  cannot  be  recommended,  though  it  is,  of  course, 
possible  that  wider  observation  may,  at  some  future  time,  com- 
pel the  rendition  of  a  more  favorable  verdict  with  regard  to  this 
operation,  as  it  has  already  done  with  regard  to  the  simpler  pro- 
cedure of  ovariotomy. 

Caesarean  Section. — This  operation  may  be  performed  with 
the  hope  of  saving  the  child  alone  (in  case  of  sudden  death 
occurring  to  a  woman  far  advanced  in  pregnancy),  or  with  the 
hope  of  saving  both  mother  and  child,  in  cases  of  rupture  of  the 
womb,  extreme  deformity  of  the  pelvis,  etc.  The  operation  con- 
sists in  opening  the  abdominal  cavity  in  the  median  line  (as  in 
ovariotomy),  incising  the  womb,  rupturing  the  membranes,  and 
extracting  with  the  least  possible  delay,  child,  membranes,  and 
placenta.  Bleeding  is  then  to  be  arrested,  the  peritoneal  cavity 
fleansed  by  sponging,  and  the  wound  of  the  abdominal  parietes 
closed  with  sutures.  Sometimes  assistants  have  to  keep  the  intes- 
tines from  protruding  through  the  wound. 

When  the  mother  is  living,  the  contractions  of  the  intrinsic 
amscles  of  the  womb  are  usually  sufficient  to  arrest  all  hemor- 
rhage, and  to  prevent  gaping  of  the  uterine  wound  ;  if  not,  they 
*&ay  be  stimulated  by  applying  pure  cold  water. 
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Accurate  closing  of  the  abdominal  orifice,  by  deeply  placed 
sutures,  and  a  subsequent  treatment  like  that  of  ovariotomy, 
complete  the  operation. 

The  after-treatment  is  directed  to  the  prevention  of  peritonitis. 
The  Csesarean  section  has  been  occasionally  repeated  on  the  same 
patient,  in  successive  pregnancies,  from  two  to  seven  times. 

Nephrotomy  for  Renal  Calculus. — Calculous  concretions 
have  been  occasionally  extracted  from  the  kidney  or  ureter,  in 
cases  in  which  the  existence  of  an  abscess  or  urinary  fistula  has 
served  as  an  indication  for  the  proceeding,  but  the  first  formal 
nephrotomy  for  the  removal  of  renal  calculus  appear  to  have  been 
performed  by  an  Italian  surgeon,  named  Marchetti,  in  the  latter 
part  of  the  seventeenth  century.  Several  concretions  were 
extracted,  and  the  patient  recovered  with  a  renal  fistula.  The 
revival  of  this  operation  has  been  recently  advocated  by  T.  Smith 
(in  a  paper  in  the  Medico- Chirurgical  Transactions,  vol. 
52),  who  recommends  a  longitudinal  incision  along  the  outer 
border  of  the  erector  spinas  muscle,  extending  downward  four 
inches  from  the  lower  margin  of  the  last  rib.  The  incision  is 
cautiously  deepened  until  the  finger  can  be  placed  upon  the  hilus 
of  the  kidney,  when,  if  thought  proper,  this  organ  can  be  laid 
open.  This  operation  does  not  involve  the  peritoneal  cavity,  so 
that  there  is  little  risk  of  peritonitis,  while  urinary  infiltration  is 
prevented  by  the  depending  position  of  the  wound.  The  great 
objection  to  the  procedure  is  the  dificulty  of  deciding  (1)  whether 
renal  calculus  exists  at  all,  (2)  which  kidney  is  affected,  and  (3) 
whether  the  calculus  be  not  so  adherent  as  to  render  its  extrac- 
tion impossible.  Since  the  publication  of  Mr.  Smith's  paper  the 
operation  has  been  tried  in  two  instances,  but  in  neither  case  was 
any  calculus  found. 

Extirpation  of  the  Kidney. — In  a  case  of  urinary  fistula 
which  was  caused  by  a  wound  of  the  ureter,  unavoidably  inflicted 
in  the  removal  of  the  uterus  and  ovary,  Simon,  of  Heidelberg, 
cut  down  in  the  left  lumbar  region  and  excised  the  kidney  of  that 
side,  securing  the  renal  vessels  by  ligature.  The  patient  recov- 
ered. A  similar  operation  has  since, been  performed  by  Dr. 
Meadows,  an  English  surgeon,  in  a  case  of  cystic  kidney,  but  the 
patient  died  on  the  sixth  day. 
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Extirpation  of  the  Spleen. — The  spleen  has  been  excised  for 
traumatic  causes,  and  in  cases  of  cystic  disease,  and  of  chronic 
enlargement  connected  with  leucocythemia — sixteen  cases  in  all 
having  been,  according  to  Magdelain,  recorded  up  to  1868. 
When  performed  for  traumatic  lesions,  or  for  cystic  disease,  the 
operation  has  occasionally  been  followed  by  recovery,  but  in  the 
leucocythemic  cases  has,  I  believe,  invariably  terminated  fatally. 
Hemorrhage,  either  during  or  subsequent  to  the  operation,  appears 
to  have  been  the  usual  cause  of  death,  which  in  one  of  Bryant's 
cases  occurred  fifteen  minutes  after  the  patient  left  the  operating 
table. 

The  results  of  splenotomy,  under  any  circumstances,  are  not 
sufficiently  encouraging  to  warrant  a  repetition  of  the  operation. 

Treatment  of  Abdominal  Abscesses.— The  surgeon  is 
occasionally  called  upon  to  evacuate  collections  of  pus  which  have 
been  formed  in  connection  with  the  liver,  gall-bladder,  spleen, 
kidney,  intestinal  canal,  or  ovary,  or  in  the  deep  layers  of  areo- 
lar tissue  found  in  the  neighborhood  of  the  broad  ligament. 

Hepatic  Abscess  is  not  unfrequently  met  with  in  tropical 
regions.  The  pus  may  occasionally  find  a  vent  into  a  neighbor- 
ing portion  of  intestine,  or  may  perforate  the  diaphragm  and 
enter  the  lung,  or  finally  may  point  externally.  In  the  latter 
case  surgical  interference  may  be  required,  the  treatment  consist- 
ing in  puncturing  the  abscess  with  a  trocar  and  canula,  the  lat- 
ter being  provided  with  a  stopcock  as  in  the  operation  of  para- 
centesis thoracis.  The  puncture  should  not  be  made  until  the 
signs  of  external  pointing  show  that  adhesions  have  been  formed 
between  the  visceral  and  parietal  layers  of  peritoneum,  but  if  the 
other  symptoms  be  urgent,  an  attempt  may  be  made  to  hasten 
this  occurrence,  by  the  use  of  Merc,  Hepar,  or  Silicea,  by 
making  a  superficial  incision  over  the  part,  or  by  the  introduction  of 
acupuncture  needles.  The  same  means  may  be  resorted  to  in  * 
dealing  with  other  abdominal  abscesses. 

Biliary  Abscess. — The  surgical  treatment  of  abscess  origi- 
nating in  the  gall-bladder,  is  to  be  conducted  on  the  same  prin- 
ciples as  that  of  hepatic  abscess. 

Splenic  Abscess  is  of  rare  occurrence.  The  treatment  con- 
sists in  evacuating  the  pus  by  means  of  a  trocar  and  canula,  as 
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soon  as  adhesion  has  occurred  between  the  adjacent  layers  of 
peritoneum. 

Perinephritic  Abscess. — Collections  of  pus,  originating  in 
the  areolar  and  adipose  tissue  around  the  kidney,  may  find  a  vent 
by  bursting  into  the  kidney  itself,  or  into  the  bladder  (the  pus 
then  escaping  into  the  urine),  by  perforating  the  diaphragm  and 
entering  the  thoracic  cavity,  or  by  opening  into  the  vagina  or 
bowel,  or  on  the  external  surface,  usually  in  the  hypochondriac 
or  lumbar  region.  This  affection  has  been  particularly  studied 
by  Trousseau,  and  mere  recently  by  Bowditch,  of  Boston,  the 
last-named  author  having  particularly  insisted  upon  the  impor- 
tance of  early  surgical  interference.  The  treatment  consists  in 
making  a  puncture  or  incision  to  evacuate  the  contents  of  the 
abscess,  as  soon  as  the  existence  of  pus  has  been  ascertained  with 
reasonable  certainty  ;  the  opening  should  as  a  rule  be  made  in 
the  lumbar  region,  because  the  kidney  can  be  reached  from 
behind  without  wounding  the  peritoneum. 


CHAPTER  IX. 

ORTHOPAEDIC     SURGERY. 


SECTION  I. 

DEFORMITIES    OF   THE   ARM,   HAND    AND   FINGERS. 

Orthopaedic  surgery  is  that  branch  of  surgical  science  which 
treats  of  the  means  of  remedying  deformities,  congenital  or 
*  acquired.  Etymologically,  the  term  should  be  used  only  with 
reference  to  the  deformities  of  childhood,  and  might  be  taken  to 
embrace  a  great  variety  of  subjects,  such  as  the  removal  of 
tumors,  the  reduction  of  dislocations,  etc.  In  practice,  however, 
the  application  of  the  term  is  limited  to  a  few  particular  kinds  of 
deformity,  as  wry-neck,  lateral  curvature  of  the  spine,  club-hand 
or  club-foot,  and  contraction  of  joints  not  due  to  articular  dis- 
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ease,  while,  on  the  other  hand,  no  reference  is  intended  to  the 
age  of   the  patient  in  whom  these  deformities  occur. 

Contraction  of  the  Arm  may  be  owing  to  disease*  of  the 
^lbow,  to  the  retraction  of  the  cicatrix  of  a  burn,  or  to  a  con- 
tracted state  of  the  biceps  muscle — which  latter  condition  may 
itself  be  variously  due  to  hysteria^  to  rheumatism,  or  to  con- 
stitutional syphilis.  In  hysterical  cases,  the  proper  constitu- 
tional treatment  for  that  condition  should  be  employed,  the  arm 
being,  if  necessary,  extended  while  the  patient  is  in  a  state  of 
anaesthesia,  and  then  kept  in  a  straight  position  for  a  few  days. 
In  the  rheumatic  form,  when  the  contraction  is  permanent  and 
accompanied  with  organic  change,  tenotomy  may  be  required. 
The  operation  is  performed  by  slipping  a  tenotome  flatwise 
beneath  the  tendon  of  the  biceps  from  within  outward,  so  as  to 
avoid  the  artery,  and  then  turning  the  edge  of  the  knife  forward 
and  upward,  effecting  the  section  by  cutting  with  a  slight  saw- 
ing motion  while  the  arm  is  forcibly  extended.  The  wound 
should  then  be  closed  and  the  arm  placed  in  a  sling,  extension 
being  applied  after  a  few  days  by  means  of  a  screw-splint  or 
weight. 

Contraction  of  the  Forearm  and  Hand  is  occasionally  met 
with,  as  the  result  of  excessive  use  of  certain  muscles,  with  dis- 
use of  others :  the  treatment  consists  in  a  change  of  occupation, 
with  the  employment  of  a  straight  splint,  friction,  galvanism, 
etc. 

Club-hand  is  a  rare  affection,  analogous  to  club-foot.  It  is 
usually  complicated  with  a  deformed  condition  of  the  lower  end 
of  the  radius,  and  sometimes  of  the  carpal  bones.  Two  forms  of 
club-hand  are  met  with,  in  one  of  which  the  part  is  in  a  state  of 
extreme  flexion,  and  in  the  other  of  extension.  The  affection  is 
sometimes  congenital,  but  usually  results  from  infantile  paraly- 
sis, and  is,  according  to  Holmes,  always  accompanied  by  other 
deformities.  The  treatment  consists  in  supplementing  the  action 
of  the  paralyzed  muscles  by  means  of  India-rubber  bands, 
attached  fco  a  light  metal  frame,  and  passing  beneath  a  ring  at 
the  wrist.  In  inveterate  cases,  tenotomy  may  be  required,  fol- 
lowed, after  the  healing  of  the  wound,  by  passive  motion,  aided 
by  the  use  of  friction  and  galvanism. 
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Contraction  of  the  Fingers  into  the  palm  of  the  hand  is  not 
unfrequently  met  with,  usually  in  old  persons,  as  the  result  of 
an  indurated  state  of  the  palmar  and  digital  fascia,  due  appar- 
ently to  a  constitutional  condition  analogous  to  that  of  rheuma- 
toid arthritis.  The  exciting  cause  of  the  affection  is  often  the 
habitual  pressure  of  the  head  of  a  cane,  or  of  the  handles  of 
various  kinds  of  tools.  A  similar  contraction  may  be  due  to 
burns  or  other  traumatic  causes  (in  which  case  a  scar  would  be 
perceptible),  or  to  certain  forms  of  eczema — an  important  point 
to  be  remembered,  as  the  operation  about  to  be  described  would 
not  of  course  be  applicable  to  that  affection.  The  treatment  of 
the  deformity  now  under  consideration  consists  in  the  cautious 
subcutaneous  division  of  the  contracted  tendons,  which  may  be 
effected  by  slipping  a  small  tenotome  beneath  the  tendon  in  the 
palm  and  cutting  forward,  the  cure  being  completed  by  passive 
motion  (after  a  few  days),  with  frictions,  bandaging,  or  the  use 
of  a  screw-splint.  Under  this  treatment,  the  fascial  induration 
gradually  yields,  the  ridges  and  furrows  disappearing,  and  the 
part  slowly  returning  to  its  normal  state.  Relapse  is,  however, 
not  unfrequent  (owing  to  the  constitutional  nature  of  the  affec- 
tion), and  a  repetition  of  the  operation  may  therefore  become 
necessary. 

SECTION  n. 

DEFORMITIES  OF  THE  LOWER  EXTREMITY. 

Contraction  of  the  Hip. — Contraction  of  the  muscles  sur- 
rounding the  hip  may  occasionally  require  tenotomy  or  myotomy, 
in  cases  of  spasmodic  rigidity  of  the  lower  extremities,  of  con- 
genital luxation,  or  of  chronic  hip  disease.  The  tendon  which 
most  often  requires  division  is  that  of  the  adductor  longus,  though 
the  operation  is  also  sometimes  performed  upon  the  adductor 
brevis,  pectineus,  tensor  vaginae  femoris,  and  rectus.  Division 
of  these  muscles  is  performed  in  accordance  with  the  principles 
of  tenotomy  in  general,  the  knife  being  introduced  behind  the 
part  to  be  divided,  and  the  section  then  to  be  cautiously  effec- 
ted by  cutting  from  behind  forward. 

Knock-knee  or  Genu-  Valgum  is  a  not  uncommon  deformity, 
consisting  of  a  relaxation  of  the  ligamentous  and  muscular  struc- 
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tures  of  the  knee-joint,  allowing  the  articulation  to  yield  in  a 
direction  inward  and  backward.  The  internal  lateral  ligament 
is  elongated,  while  the  external  lateral  ligament  is  rendered  tense, 
together  with  the  vastus  externus  and  outer  hamstring  tendon. 
The  inner  condyle  of  the  femur  is,  as  compared  with  the  outer, 
disproportionately  large  and  prominent,  while  the  popliteal  space 
is  somewhat  obliterated.  The  affection  is  probably  never  con- 
genital, but  comes  on  during  childhood,  and  is  apparently  con- 
nected in  many  instances  with  a  rachitic  tendency.  Both  knees 
are  usually  simultaneously  affected,  though  the  disease  may  be 
more  marked  in  one  than  in  the  other.  The  treatment  consists 
in  the  adaptation  of  an  apparatus  as  follows  :  An  iron  rod,  hinged 
at  the  hip,  knee,  and  ankles,  extends  from  a  pelvic  band  to  the 
sole  of  the  shoe,  and  is  provided  with  pads,  straps,  and  buckles, 
by  which  the  knee  may  be  drawn  outward;  in  severe  cases, 
motion  should  be  permitted  at  the  hip  and  ankle  only,  the  knee 
being  fixed,  and  its  displacement  gradually  rectified  by  means  of 
the  adjusting  straps  or  a  ratchet-screw.  Division  of  the  external 
hamstring  tendon  is  occasionally  resorted  to  as  a  preliminary 
measure,  but  according  to  Little,  does  not  appreciably  hasten 
recovery,  and  is  therefore  not  to  be  recommended. 

Outward  Bowing  of  the  Knee  or  Genu-Extrorsum  is  a 
condition  which  is  the  reverse  of  Genu-  Valgum :  the  external 
lateral  ligaments  are  relaxed,  and  the  tibiae  themselves  are  com- 
monly curved,  giving  the  appearance  known  as  "  bow-legs." 
This  deformity  is  sometimes  traceable  to  premature  attempts  at 
walking,  and  is  usually  connected  with  a  rachitic  vice  of  con- 
stitution. The  treatment  consists  in  the  application  of  padded 
splints,  so  as  to  overcome  the  outward  bending  of  the  limbs,  and 
at  a  later  period,  in  the  adaptation  of  suitable  supports,  so  as  ta 
prevent  a  recurrence  of  the  deformity.  Mr.  Marsh  recommend* 
forcible  straightening  of  the  curved  tibiae,  even  at  the  risk  of 
producing  fracture,  this  lesion  being,  as  he  justly  remarks,  easily 
repaired  in  rickety  bones. 

Contraction  of  the  Knee,  dependent  upon  shortening  of  the 
hamstrings,  may  occur  in  connection  with  anchylosis  of  the 
joint,  or  independently :  the  treatment  consists  in  division  of  the 
hamstring  tendons,  followed  by  gradual  extension,  with  passive 
motion,  friction,  etc. 
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Division  of  the  Hamstring  Tendons  is  thus  performed  : 
the  patient  being  in  the  prone  position,  an  assistant  renders  the  parts 
tense,  by  fully  extending  the  limb,  and  the  surgeon  then  intro- 
duces the  tenotome  flatwise  on  the  inner  side  of  the  outer  ham- 
string, or  biceps  tendon  (which  is  to  be  first  divided),  through  a 
puncture  which  in  the  adult  should  be  an  inch  above  the  point  at 
which  the  tendon  joins  the  fibula.  By  keeping  the  knife  close 
to  the  tendon,  the  risk  of  wounding  the  peroneal  nerve  is  avoided, 
and  the  section  is  then  effected  by  cautiously  cutting  toward 
the  skin.  The  semi-tendinosus,  being  superficial  and  promi- 
nent, is  readily  divided,  but  the  semi-membranosus  requires  a 
freer  use  of  the  knife :  it,  however  comparatively  seldom  needs 
to  be  cut.  In  operating  on  the  inner  hamstrings  the  tenotome 
should  be  introduced  close  to  the  outer  (popliteal)  side  of  the 
semi-tendinosus,  as  there  is  thus  less  risk  of  wounding  the  impor- 
tant structures  in  the  popliteal  space.  After  the  operation, 
the  wounds  should  be  instantly  closed  with  a  firm  compress  (to 
prevent  extravasation,  or  the  entrance  of  air),  and  no  attempt 
at  extension  should  be  made  until  the  parts  are  entirely  healed, which 
usually  requires  a  delay  of  four  or  five  days.  Neglect  of  this 
precaution  may  give  rise  to  wide-spread  suppuration  in  the  tissues 

of  the  ham. 

When  cicatrization  has  occurred,  gradual  extension  may  be 
made  by  means  of  a  weight,  elastic  bands,  or  screw  apparatus,  or 
in  some  few  cases  forcible  extension  may  be  preferably  employed, 
the  patient  being  of  course  in  a  state  of  anaesthesia.  Recovery 
may  be  further  promoted  by  the  assiduous  practice  of  passive 
motion,  aided  by  friction,  douches,  etc. 

Club-Foot. — Talipes  or  Club-foot  is  &  common  deformity, 

which  may  affect  one   or  both   extremities,    and   may   occur  in 

either  sex,  though  more  frequently  in  boys  than  in  girls.     It  may 

be  congenital  or  acquired.     There  are  four  primary  and  as 

many  scondary  varieties  of  the  deformity.     The  primary  forms 

of  club-foot    are     Talipes    Equinus,     Talipes    Calcaneus, 

Talipes     Varus,  and    Talipes  Valgus,  while  the  secondary 

forms  are  combinations  of  these,  receiving  the  names  of  Equino- 

Varus,  Equino- Valgus,    Calcaneo- Varus,  and  Calcaneo- 

Valgus.     All  forms  of  club-foot  depend  upon  contraction  of 
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various  muscles  and  tendons,  which  may  result  from  spasm  of 
the  contracted  parts  themselves  or  from  paralysis  of  the  antag- 
onistic muscles;  in  most  cases,  the  bones  of  the  foot  are  not 
altered  in  structure,  but  in  inveterate  cases  of  varus  (which  is 
the  most  common  form  of  congenital  talipes),  the  astragalus, 
scaphoid,  and  cuboid  will  all  be  found  more  or  less  atrophied  and 
twisted,  the  ligaments  correspondingly  altered  in  length,  the 
tendons  distorted,  and  the  muscles  of  the  whole  limb  wasted. 
Adams  indeed  maintains  that,  in  cases  of  varus,  the  astragalus 
is  malformed  from  the  moment  of  birth,  the  malformation  prob- 
ably being  due  to  the  pressure  of  the  adjacent  bones  during 
intra-uterine  life.  In  non-congenital  club-foot,  the  muscles  com- 
monly undergo  fatty  degeneration,  rendering  the  prognosis  in 
these  cases  less  favorable  than  in  those  which  are  congenital. 

The  process  of  repair  after  division  of  tendons  consists,  as 
shown  by  Adams,  in  the  development,  between  the  retracted 
ends,  of  a  new  material,  which  does  not,  as  was  formerly  sup- 
posed, subsequently  contract  and  bring  down  the  shortened 
muscle,  but  remains  permanently,  though  gradually  assimilating 
itself  in  structure  and  appearance  to  the  original  tendon. 

Talipes  Equinus. — This  is  very  seldom,  if  ever,  a  congeni- 
tal affection,  but  is,  on  the  other  hand,  the  most  common  non- 
congenital  form  of  club-foot,  according  to  Tamplin,  in  forty 
per  cent,  of  cases  originating  after  birth,  and  in  twenty-two  and 
a  half  per  cent,  (or,  according  to   Lonsdale  F-    4Q7 

and  Adams,  thirty-four  per  cent.)  of  all 
cases  taken  indiscriminately.  The  deformity 
in  talipes  equinus  consists  simply  in  an  eleva- 
tion of  the  heel,  which  may  be  so  slight 
as  merely  to  prevent  the  foot  from  being 
flexed  beyond  a  right  angle,  or  may  be  so 
marked  as  to  force  the  patient  to  walk  upon 
the  toes  and  extremities  of  the  metatarsal 
bones,  as  seen  in  Fig.  407. 

The  cause  of  this  deformity  (in  children) 
is  very  often  disturbance  of  the  nervous 
system  during  dentition,  or  from  the  irrita- 
tion of  intestinal  worms,  though  some  cases        Talipes  equinus. 
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depend  upon  general  infantile  paralysis ;  in  adults,  this  form  of 
club-foot  may  result  from  paralysis,  from  abscess  or  injury  of 
the  calf  of  the  leg,  or  from  habitually  keeping  the  foot  in  a  bad 
position  (during  the  treatment  of  fractures,  etc.),  by  which  the 
patient  acquires  a  "pointed  toe." 

The  treatment  consists  in  the  subcutaneous  division  of  the 
tendo-Achillis  y  about  an  inch  above  its  point  of  insertion.  The 
patient  being  prone,  and  the  tendon  rendered  tense  by  depressing 
the  foot,  the  tenotome  is  introduced  flatwise  (on  either  side,  as 
most  convenient)  and  carried  across  in  close  contact  with  the 
tendon,  so  as  to  avoid  wounding  the  posterior  tibial  artery :  the 
edge  of  the  knife  being  then  turned  backward,  the  tendon  is 
forcibly  brought  against  it  by  still  further  depressing  the  foot, 
while  the  blade  is  given  a  slight  sawing  motion.  An  audible 
snap  usually  marks  the  completion  of  the  operation,  when  the 
heel  can  be  immediately  brought  down  an  inch  or  two  further 
than  before.  Prof.  Pancoast  has  in  some  cases  advantageously 
substituted  division  of  the  lower  portion  of  the  soleus  muscle  for 
that  of  the  tendo-Achillis.  In  very  severe  cases  of  talipes 
equinus,  it  may  be  necessary  to  divide  the  plantar  fascia,  or 
even  some  of  the  tendons  of  the  toes  as  well :  when  the  plantar 
fascia  is  to  be  divided,  this  should  be  done  as  a  preliminary 
operation,  the  tendo-Achillis  being  for  the  time  untouched,  so 
that  its  tense  condition  may  fix  the  heel  and  facilitate  the 
"unfolding"  of  the  arch  of  the  foot.  After  the  operation, 
the  punctures  made  by  the  tenotome  should  be  immediately 
closed  with  a  piece  of  lint  and  adhesive  strip.  Mechanical 
extension  may  be  begun  from  the  third  to  the  fifth  day  (not 
before  the  former),  and  may  be  conveniently  effected  by  Adams's 
modification  of  Scarpa's  shoe,  which  differs  from  those  in  ordi- 
nary use  chiefly  in  having  a  transverse  division  of  the  sole-plate, 
corresponding  to  the  transverse  tarsal  joint.  In  using  this,  as 
with  all  other  forms  of  orthopaedic  apparatus,  care  must  be 
taken  to  guard  against  excoriation,  by  frequently  removing  the 
instrument  and  bathing  the  skin  with  Arnica  lotion.  The 
extension  must  be  effected  very  gradually,  the  maxim  "festina 
lente"  being  in  no  cases  more  important  than  in  these.  . 

Talipes  Varus  is  the  most  frequent  variety   of  congenital 
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club-foot,  being  met  with,  according  to  Tamplin,  in  ninety  per 
cent,  of  such  cases.     The  deformity  of  varus  is  twofold,  con- 
sisting in  an  inversion  of  the  ante-  Fig  403 
rior  two-thirds  of  the  foot,  which 
rotates  upon  a  centre  of  motion  con- 
stituted by  the  astragalo  -scaphoid 
and  calcaneo-cuboid  joints,  with  an 
elevation  of  the  posterior  third  by 
the   contraction  of  the  muscles    of 
the   calf.      Pig.   408.     When   the 
latter   displacement  is   particularly 
marked,    the   affection  receives  the 
name  of  equino-varus.     The  inver- 
sion of  the  front  part  of  the  foot 
is  due  to  contraction  of  the  tibialis 

anticus,  tibialis  posticus,  flexor  longus  digitorum,  and  occasion- 
ally the  flexor  and  extensor  longus  pollicis,  the  plantar  fascia 
and  flexor  brevis  digitorum  being  also  sometimes  more  tense  than 
in  the  normal  state. 

The  treatment  of  this  form  of  club-foot  is  best  divided  into 
two  stages,  the  inversion  of  the  front  of  the  foot  being  remedied 
during  the  first,  and  the  elevation  of  the  heel  during  the  second 
stage  ;  in  other  words,  the  case  is  first  to  be  converted  into  one 
of  simple  talipes  equinus,  and  then  treated  as  was  directed  in 
speaking  of  that  form  of  the  affection.  In  some  very  slight  cases 
of  congenital  varus,  the  deformity  can  be  remedied  by  simple 
manipulation  and  friction  repeated  several  times  a  day,  but  in 
cases  of  ordinary  severity,  tenotomy  should  be  resorted  to,  the 
best  age  for  the  operation  being  probably  between  the  second  and 
third  month  of  life.  The  tendons  to  be  divided  in  the  first  stage 
of  treatment,  are.those  of  the  tibialis  anticus,  and  posticus,  with 
sometimes  that  of  the  flexor  longus  digitorum,  and  the  plantar 
fascia.  The  tibialis  anticus  tendon  deviates  from  its  normal 
direction,  curving  downward  and  backward  across  the  inner 
malleolus,  while  the  posterior  tibial  tendon  passes  from  behind 
the  inner  ankle  directly  downward,  or  even  with  a  slight 
backward  obliquity.  In  dividing  the  latter  tendon  there  is  some 
risk  of  wounding  the  posterior  tibial  artery  ;  hence  it  is  well  to 
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adopt  Tamplin's  suggestion  of  making  a  preliminary  puncture, 
and  then  using  a  blunt-pointed  tenotome.  Should  the  vessel  be 
wounded,  it  should  be  cut  completely  across,  and  a  firm  compress 
and  bandage  then  instantly  applied.  If  a  traumatic  aneurism 
form,  it  may  be  treated  by  compression,  or  by  injection  of  the 
perchloride  of  iron.*  Similar  treatment  would  be  required  if 
the  internal  plantar  artery  should  be  wounded  in  dividing  the 
plantar  fascia.  After  tenotomy,  the  inversion  of  varus  may  be 
slowly  overcome  by  bandaging  the  limb  to  a  straght  external 
splint,  or  by  the  use  of  a  "varus  shoe,"  provided  with  &  joint  in 
the  sole -plate  for  effecting  eversion.  The  second  stage  of  treat- 
ment consists  in  dividing  the  tendo-Achillis,  and  in  subsequently 
bringing  down  the  heel,  as  in  a  case  of  simple  talipes  equinus. 
The  time  required  for  the  cure  of  talipes  varus  varies  from  two- 
months  to  a  year,  according  to  the  age  of  the  patient,  and  the^ 
severity  of  the  affection. 

Talipes  Calcaneus^  Fig.  409,  is  very  rare  as  a  congenital 
affection,  though  as  a  non- congenital  disease,  resulting  from 
infantile  paralysis  (particularly  in  combination  with  talipes 
valgus),  it    is,    according  to  Adams,   comparatively    common. 


Fig.  409. 


Fig.  410. 


Talipes  calcaneus. 


Talipes  valgus. 


This  form  of  club-foot  depends  upon  contraction  of  the  muscles 
of  the  front  and  outer  part  of  the  leg,  the  deformity,  which  is 
the  reverse  of  talipes  equinus,  causing  the  patient  to  walk  on  the 


*  See  Aneurism  and  itB  treatment,  vol.  2,  p.  191. 
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heel.  In  slight  cases  of  the  congenital  variety,  a  spontaneous 
cure  may  be  affected  by  the  simple  process  of  walking,  but  in 
most  instances,  tenotomy  will  be  required,  the  tendons  to  be 
divided  being  those  of  the  tibialis  anticus,  extensor  communis 
digitorum,  extensor  proprius,  pollicis,  and  peroneus  tertius. 
The  after-treatment  consists  in  the  application  of  an  apparatus 
provided  with  an  elastic  spiral  spring  at  the  heel,  to  supplement 
the  action  of  the  tendo-Achillis.  This  form  of  talipes  is  occa- 
sionally combined  with  varus,  constituting  calcaneo -varus. 

Talipes  Valgus,  or  flat,  or  splay-foot.  Fig.  410,  is  rare  as  a 
congenital,  but  sufficiently  common  as  an  acquired  affection.  The 
deformity  is  here  the  reverse  of  that  seen  in  varus,  the  sole  being 
flattened,  the  arch  of  the  instep  obliterated,  and  the  foot  everted. 
In  severe  cases,  the  heel  is  commonly  depressed  as  well,  consti- 
tuting calcaneo-valgus  ;  or,  on  the  other  hand,  the  heel  may  be 
elevated,  constituting  equino- valgus.  Congenital  cases  of 
talipes  valgus  may  often  be  cured  by  simple  manipulation,  or  by 
bandaging  the  foot  to  an  inside  splint,  with  a  wedge-shaped  pad, 
as  in  Dupuytren's  mode  of  treating  fractured  fibula.  In  other 
instances,  tenotomy  will  be  required,  the  parts  to  be  divided  being 
the  tendons  of  the  peroneus  longus  and  brevis,  and  extensor  com- 
munis digitorum,  with  sometimes  the  tendo-Achillis,  or  even  the 
tenttons  of  the  tibialis  anticus  and  extensor  pollicis.  The  after- 
treatment  consists  in  applying  an  apparatus  to  produce  graduaL 
inversion,  with  a  pad  to  restore  the  arch  of  the  foot. 

Weak  Ankles,  which  often  precede  the  development  of 
acquired  talipes  valgus,  should  be  treated  by  the  constitutionally 
indicated  remedies,  and  by  attention  to  the  hygienic  surroundings 
of  the  patient,  and  by  the  use  of  friction  and  the  salt  douche, 
with,  if  necessary,  an  elastic  bandage,  or  light  metallic  lateral 
supports. 

Treatment  of  Club-foot  without  dividing  Tendons. — Mr. 
Barwell  opposes  the  practice  of  tenotomy,  in  the  treatment 
of  talipes,  on  the  ground  that  the  affection  is  always  the  result 
of  paralysis,  and  that  divided  tendons  seldom  reunite.  He- 
recommends  instead,  the  employment  of  an  apparatus,  in  which* 
elastic  cords  supplement  the  paralyzed  muscles,  and  counteract 
the  action  of  those  which  are  contracted.  Without  entering  into 
48 — vol.  n. 
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any  discussion  of  Mr.  Barwell's  theoretic  views  (which  are  opposed 
to  those  of  the  leading  authorities  on  the  subject  of  club-foot), 
it  will  be  sufficient  to  say,  that  while  the  ingenious  mode  of 
treatment  which  he  advocates  may  undoubtedly  effect  a  cure  in 
mild  cases,  it  will,  as  undoubtedly,  fail  in  many  of  those  which 
are  more  severe  ;  and  even  in  the  slight  cases,  tenotomy  (which 
has  not  been  proved  to  do  any  harm),  certainly  abbreviates  the 
time  required  for  treatment.  Indeed,  it  may  be  safely  said,  in 
the  words  of  Mr.  Adams,  that  the  successful  treatment  of  club- 
foot demands,  in  most  cases,  "a  judicious  combination  of  opera- 
tive, mechanical,  and  physiological  means.'5 

Contraction  of  a  Toe,  usually  the  second,  is  commonly  due 
to  a  tense  state  of  the  digital  prolongation  of  the  plantar  fascia, 
and  requires  division  of  the  offending  structure  ;  the  operation 
should  be  done  subcutaneously,  opposite  the  base  of  the  second 
phalanx,  the  toe  being  then  straightened,  and  secured  to  a  small 
pasteboard  or  wooden  splint. 


CHAPTER  X. 

RESECTIONS  OR  EXCISIONS  OF    THE  JOINTS  AND  BONES.* 


SECTION  I. 

GENERAL   CONSIDERATIONS   IN  RESECTIONS. 

The  operation  of  resection  or  excision  in  cases  of  compound 
fracture  and  dislocation,  appears  to  have  been  known  to  the 
ancients,  was  subsequently  lost,  and  revived  again  during  the  first 
half  of  the  last  century  by  Cooper,  of  Bungay,  who  removed  the 
lower  ends  of  both  tibia  and  fibula  for  compound  dislocation  of 
the  ankle.  The  first  resection  for  disease  of  a  joints  appears  to 
have  been  that  performed  by  Filkhi,  of  Norwich,  in  1762,  in  a 
case  of  arthritis  of  the  knee.     The  history  of  the  introduction  of 

*  See  Gunshot  Wounds,  vol.  1,  p.  665. 
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the  operation  of.  resection  into  the  practice  of  surgery,  is  a  sub- 
ject of  muoh  interest,  but  cannot  be  entered  upon  within  the 
limits  of  this  work ;  the  reader  is  respectfully  referred,  for 
information  upon  this  matter,  to  the  able  monograph  of  0.  Hey- 
felder,  and  to  that  of  Hodges,  of  Boston.  The  applicability  of 
resection  to  the  various  traumatic  lesions  of  joints  and  bones  by 
army  surgeons  during  the  war  of  the  rebellion,  has  been  already 
discussed  in  vol.  1,  of  this  work,  to  which  the  reader  is  referred. 
I  shall  therefore,  in  the  following  pages,  confine  myself  to  a 
description  of  the  operative  procedure  in  the  different  regions  of 
the  body,  and  to  a  consideration  of  the  applicability  of  resection 
in  diseases  of  bones  and  joints,  especially  to  caries  and  arthritis. 

Indications  for,  and  Contra-indications  to  Resection  in 
General. — Resection  is  indicated  in  case  a  bone  or  joint  is  so 
extensively  diseased  that  its  removal  is  imperative  ;  here  the 
question  is  between  amputation  and  resection,  and  the  latter 
operation  should  always  be  preferred,  provided  that  the  circum- 
stances of  the  particular  case  admit  of  a  choice. 

Resection  is  sometimes  justifiable,  where  the  amount  of  dis- 
ease is  not  sufficient  to  warrant  amputation,  and  yet  where  the 
time  which  would  be  required  for  a  spontaneous  cure  would  be  so 
long  as  to  render  operative  interference  proper,  or  where  the 
utility  of  the  limb  would  be  less  after  a  spontaneous  cure  than  it 
would  be  after  removal  of  the  joint ;  as  in  the  elbow,  where  a 
cure  by  anchylosis  would  be  particularly  undesirable. 

Resection  is,  on  the  other  hand,  contra-indicated  by  the 
extent  of  the  diseased  bone  being  so  great  that  its  removal  would 
render  the  limb  an  incumbrance,  and  less  useful  than  a  well- 
formed  stump ;  this  is  particularly  the  ca§e  in  the  lower  extrem- 
ity, but  in  the  arm,  provided  that  the  hand  be  preserved,  very 
considerable  portions  of  bone  may  often  be  properly  removed. 

Resection  should  not  as  a  rule  be  practiced  in  cases  of  acute 
disease,  experience  showing  that  amputation  is  under  such  cir- 
cumstances better  tolerated.  Hence,  if  operative  interference  be 
necessary  to  preserve  life,  in  a  case  of  acute  bone  or  joint  disease, 
amputation  will  usually  be  indicated. 

If  the  sof  t  tissues  around  a  diseased  bone  or  joint  be  exten- 
sively diseased,  infiltrated  with  lowly  organized  lymph,  and  rid- 
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died  with  sinuses,  the  result  of  a  resection  is  less  apt  to  be  satis- 
factory than  under  opposite  circumstances,  though  the  operation 
is  not  absolutely  contra-indicated  by  such  a  condition. 

Either  extreme  off  life  is  considered  unfavorable  to  resection, 
on  account  o£  the  long  period  required  for  recovery  after  the 
operation,  and,  in  the  case  of  early  childhood,  on  account  of  the 
risk  of  interfering  with  the  growth  of  the  limb,  which  is  chiefly 
dependent  upon  the  integrity  of  the  epiphyseal  cartilages. 
Boeckel,  of  Strasburg,  however,  from  an  examination  of  over 
twenty  cases  of  arrested  development,  concludes  that  the  shorten- 
ing is  less  due  to  injury  of  the  epiphyseal  cartilages  than  to  dis- 
use of  the  limb  owing  to  pain  or  to  muscular  atrophy — causes 
which  would  be  equally  active  if  resection  were  not  performed. 

A  bad  state  of  the  general  health,  particularly  if  dependent 
upon  organic  visceral  disease,  as  of  the  lungs,  liver,  or  kidney, 
must  always  be  considered  a  contra- indication  to  resection.  The 
long  confinement  which  usually  follows  the  operation,  with  per- 
haps long-continued  and  exhausting  suppuration,  will  seriously 
complicate  the  chances  of  recovery  in  such  a  case.  Hence,  if 
any  operation  at  all  be  required  in  a  patient  suffering  from 
advanced  phthisis,  or  from  Bright's  disease,  amputation  will 
usually  be  the  preferable  procedure. 

Process  of  Repair  after  Resection. — The  growth  of  the  long 
bones  in  thickness  is  accomplished  by  means  of  the  periosteum, 
and  in  length  by  means  of  the  epiphyseal  cartilages.  Hence,  in 
resecting  portions  of  the  shafts  of  bones,  it  is  of  the  utmost 
importance  to  preserve  the  periosteum,  by  the  osteo -genetic  power 
of  which  it  may  be  hoped  that  the  resected  portion  will  be  repro- 
duced :  another  advantage  of  subperiosteal  resection,  is  that,  by 
preserving  the  membrane  in  question,  the  attachments  of  the 
various  muscles  are  not  disturbed.  If  the  periosteum  cannot  be 
preserved — and  this  can  rarely  be  done  in  resection  of  the  short 
bones,  as  of  the  calcaneum — repair  is  effected  by  the  wound  fill- 
ing with  granulations,  which  are  subsequently  transformed  into 
a  dense,  fibrous,  cicatricial  mass.  In  resections  of  the  joints 
(particularly  among  patients  who  have  not  attained  their  full 
height),  is  is  important  not  to  remove  the  entire  epiphy- 
sis, nor  even  to  encroach  upon  the  epiphyseal  line  ;  for,  if  this 
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be  done,  the  subsequent  growth  of  the  limb  will  be  defi- 
cient. This  is  especially  important  in  the  case  of  the  knee^ 
the  lower  epiphysis  of  the  femur  and  the  upper  of  the  tibia  being 
chiefly  concerned  in  the  growth  of  the  lower  extremity.  An 
attempt,  should,  as  a  rule,  be  made  to  preserve  the  periosteum, 
in  articular  resections,  particularly  when,  as  in  the  case  of  the 
shoulder,  elbow,  or  hip,  a  movable  joint  is  desired — the  effect  of 
retaining  the  periosteum  in  these  cases  being,  as  shown  by  Oilier, 
to  improve  the  shape  of  the  new  articulating  surfaces,  which 
measurably  approach  the  form  of  those  which  were  removed  ;  in 
the  knee,  where  the  great  object  is  to  obtain  firm  bony  union, 
the  subperiosteal  character  of  the  operation  is  not  so  essential, 
though  still  desirable,  as  tending  to  diminish  the  amount  of  con- 
secutive shortening. 

Resections  have  for  some  reasons  found  more  favor  among 
British  surgeons  and  those  in  some  continental  cities,  than  in  our 
own  country.  They  require  judgment  and  skill  on  the  part  of 
the  operator,  endurance  and  courage  on  the  part  of  the  patient. 

Various  points  are  to  be  considered  in  regard  to  cases  calling 
for  a  choice  between  resection  and  amputation  :  the  state  of  the 
soft  parts ;  th«  state  of  the  periosteum ;  the  extent  of  bone  dis- 
eased ;  the  involvement  of  one  or  of  both  the  constituent  parts  of 
the  joint ;  the  object  to  be  aimed  at, — whether  a  movable  or  a 
consolidated  condition  of  the  bones  ;  the  age,  medical  history, 
and  constitution  or  vital  power  of  the  patient. 

If  the  soft  parts  are  flabby  and  much  broken  down  ;  if  the 
periosteum  is  greatly  thickened  and  diseased ;  if  a  large  part  of 
both  or  all  the  bones  composing  the  joint  is  affected ;  if  the 
patient  is  at  or  beyond  middle  age,  has  been  suffering  long,  and 
is  "  demoralized,"  amputation  is  more  promising  of  success. 
But  in  a  child  or  young  person,  whose  trouble  is  of  recent  date, 
with  no  great  affection  of  the  soft  parts,  and  when  but  one  bone, 
or  but  a  small  portion  of  each  is  involved,  resection  may  be 
resorted  to  with  some  degree  of  hope. 

We  have,  in  these  operations,  to  make  our  incisions  so  as  to 
give  us  free  access  to  the  diseased  bones,  avoiding  if  passible  the 
division  of  vessels,  nerves,  and  tendons  ;  and  so  as  to  provide 
for  the  escape  of  pus  during  the  subsequent  treatment.     Often 
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the  sinuses  which  exist  in  the  neighborhood  may  be  followed  with 
advantage. 

Operation. — Anaesthesia  ought  always  to  be  induced,  as  these 
procedures  are  often  not  only  painful,  but  tedious. 

The  instruments  required  are  :  scalpels,  bistouries,  and  grooved 
directors  for  dividing  the  soft  parts ;  dilators,  blunt  hooks,  linen 
or  muslin  retractors,  elevators,  or  the  bone- director. 

(This  last  named  instrument  is  simply  a  large  director,  about 
ten  inches  in  length ;  it  is  shaped  like  a  sound  for  the  urethra, 
and  the  groove  extends  along  its  back  from  the  handle  to  the 
curve,  or  about  six  inches.  It  can  therefore  be  readily  insinua- 
ted around  a  bone  which  is  to  be  sawn  through,  and  rotated  so 
as  to  bring  its  groove  next  to  the  bone  ;  a  chain  saw  may  now  be 
passed  along  the  groove,  or,  if  the  ordinary  saw  be  used,  the  soft 
parts  are  effectually  held  out  of  the  way. ) 

For  grasping  and  steadying  the  bone,  various  forms  of  forceps 
will  be  found  useful :  Fergusson's  lion-jawed,  or  the  ordinary 
duck-bill,  straight  or  curved. 

For  dividing  the  bone,  we  may  employ  the  common  amputa- 
ting saw,  or  Butcher's,  the  blade  being  movable,  so  that  it  may  be 
set  at  any  desired  angle.  Occasionally  the  chain-saw,  or  a  very 
narrow-bladed  saw  (sometimes  called  a  "  metacarpal"  saw), 
may  answer  a  good  purpose.  The  operator  should  also  be  pro- 
vided with  bone-nippers  of  various  shapes,  chisels  and  gouges, 
and  a  trephine.  Artery-forceps,  a  tenaculum,  ligatures,  sponges, 
etc.,  must  be  at  hand. 

SECTION  II. 

SPECIAL   EXCISIONS. 

Scapula. — Excision  of  the  scapula,  complete  or  partial,  may 
be  required  for  various  causes,  as  caries,  necrosis,  tumors,  and 
some  forms  of  injury,  though  in  traumatic  cases  it  is  often  nec- 
essary to  remove  the  whole  upper  extremity  as  well.  The  opera- 
tion may  be  done  with  a  crucial  incision,  or,  which  is  probably 
better  in  most  cases,  a  T-shaped  incision,  as  recommended  by 
Syme,  the  transverse  branch  of  the  cut  running  from  the  acro- 
mion to  the  posterior  edge  of  the  bone?  and  the  other  passing 
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downward,  at  a  right  angle  from  the  center  of  the  former.  If 
the  operation  be  for  tumor,  the  incisions  should  be  merely  skin- 
deep,  the  flaps  being  dissected  off  without  cutting  into  the  growth, 
which  may,probably,  be  very  vascular.  It  is  advised  by  Fergusson 
and  Pollock  to  liberate  the  posterior  border  of  the  scapula  first, 
and  then  the  inferior,  turning  up  the  bone  from  below  upward  as 
the  operation  proceeds.  By  this  plan  the  subscapular  artery  can 
be  controlled  by  the  finger  before  division,  and  the  risk  of  hem- 
orrhage is  thus  considerably  lessened.  The  subclavian  artery 
should  be  compressed  by  an  assistant  throughout  the  whole  pro- 
cedure. In  cases  of  malignant  disease,  the  whole  scapula 
should  be  excised,  but  under  other  circumstances  a  partial  oper- 
ation may  suffice,  there  being  certainly  an  advantage  in  retaining 
the  head  of  the  bone,  acromion,  and  coracoid,  when  there  is  no 
reason  for  their  removal.  The  clavicle  should  not  be  interfered 
with  unless  itself  diseased.  After  the  operation,  the  arm  should 
be  supported  in  a  sling,  and  an  axillary  pad  may  be  sometimes 
advantageously  employed  for  a  few  days. 

The  history  and  statistics  of  this  operation  have  been  particu- 
larly investigated  by  Dr.  Stephen  Rogers,  of  New  York,  from 
whose  valuable  paper  the  following  facts  are  mainly  derived.  The 
first  surgeon  who  extirpated  the  scapula  was  Cumming,  who, 
in  1808,  successfully  removed  this  bone,  together  with  the 
upper  extremity,  for  gunshot  injury.  Liston,  in  1819,  excised 
a  large  portion — about  three-fourths — of  the  scapula  for  cancer, 
the  patient  dying  a  year  later  from  a  recurrence  of  the  dis- 
ease. The  first  case  in  which  the  entire  scapula  was  removed, 
the  arm  being  preserved,  was  that  of  Langenbeck,  who,  in  1855, 
excised  the  whole  scapula,  with  three  inches  of  the  clavicle. 
Since  then,  complete  excision  of  the  scapula,  with  or  without 
interference  with  the  clavicle  and  head  of  the  humerus  (the  arm 
being  preserved),  has  been  done  by  Syme  (twice),  Heyfelder, 
Jones,  Hammer,  Schuh,  Michaux,  Hamilton,  Rogers,  Pollock, 
and  Steele — the  twelve  cases  giving  eight  recoveries  and  four 
deaths  ;  while  of  eight  similar  operations  (subsequent  to  previ- 
ous amputation  at  th«  shoulder),  by  Crosby,  Mussey,  Rigaud, 
Fergusson,  Buck,  Langenbeck,  Busch,  and  Krakowizer,  six 
recovered  and  two  died.     Total  is  thus   quite  as  successful  as 
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partial  excision,  thirty  terminated  cases  of  the  latter  operation, 
collected  by  Rogers,  having  given  sixteen  recoveries  and  fourteen 
deaths.  The  patient  in  one  case  died  during  the  operation,  while 
in  another  (fatal)  case  the  operation  was  abandoned  unfin- 
ished. 

Clavicle  and  Ribs. — The  clavicle  may  require  partial  or, 
in  rare  instances,  complete  excision,  on  account  of  caries,  necro- 
sis, tumor,  or  compound  fracture.  The  inner  extremity,  of  the 
bone  may  also  require  resection,  if  it  be  so  displaced  as  to  pro- 
duce dangerous  compression  of  the  oesophagus  or  trachea.  In 
cases  of  necrosis  the  operation  may  be  made  subperiosteal,  and 
presents  no  particular  difficulties,  a  simple  incision  following 
the  course  of  the  bone  being  sufficient  for  the  purpose.  In 
cases  of  tumor,  the  operation  is  both  difficult  and  dangerous,  the 
principal  risks  being  from  hemorrhage  and  the  entrance  of  air 
into  the  veins.  The  entire  clavicle  has  been  extirpated  about  a 
dozen  times,  and  of  eleven  terminated  cases  which  are  on  record, 
only  three  proved  fatal. 

Portions  of  the  ribs  have  been  frequently  excised,  in  cases  of 
caries,  necrosis,  compound  fracture,  wound  of  an  intercostal 
artery,  etc.  The  operation  is  not  particularly  difficult,  but, 
except  in  cases  of  necrosis,  when  the  periosteum  can  be  detached, 
is  attended  with  considerable  risk  of  injury  to  the  pleura  or  even 
the  peritoneum.  Thirty-seven  cases  mentioned  by  Heyfelder 
gave  eight  deaths. 

SECTION  IH. 

RESECTION  OF  THE  JOINTS  OF  THE  UPPER  EXTREMITY. 

Resection  of  the  Shoulder  Joint.* — This  may  be  required 
in  cases  of  gunshot  wound,  or  of  disease.  The  chances  of  suc- 
cess are  much  greater  if  the  glenoid  cavity  is  healthy. 

The  patient  being  laid  on  his  back  on  a  strong  table,  with  the 
affected  shoulder  raised  and  well  exposed  over  the  edge,  an  assis- 
tant compresses  the  subclavian  artery  against  the  first  rib.  In 
making  the   division   of  the  soft  parts,  the  surgeon  may  cut 

*  See  Excisions  of  the  Shoulder  Joint,  vol.  1,  p.  708. 
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straight  down  parallel  with  the  fibres  of  the  deltoid,  from  a  point 
a  little  back  of  the  coracoid  process,  or  he  may  make  a  flap  of 
the  muscle,  cutting  from  without  inward,  as  in  Fig.  411.    Reach- 
ing  the   cavity   of   the  joint,  he  Fig.  411. 
frees  the  long  tendon  of    the  bi- 
ceps  so   that   an    assistant  may 
draw    it    forward  with   a    blunt 
hook.      Then,    another  assistant 
rotating  the  arm,  the  muscles  sur- 
rounding the  joint  are  quickly  di- 
vided, and  by  bringing  the  elbow 
toward  the  side,  the  head  of   the 
bone  can  be  tilted  out  and  sawed 
off.      . 

If  the  chain-saw  be  used,  it  is 
simply  slipped  over  the  bone  ;  if 
any  other,  the  bone-director  or 
some  form  of  retractor  or  guard 
for  the  soft  parts  must  be  em- 
ployed. 

If  the  glenoid  portion  of  the 
scalpula  be  diseased,  it  can  be  cut 
away  with  strong  bone-nippers. 

The  pressure  on  the  subclavian  artery  is  now  relaxed ;  any 
vessels  that  spring  are  tied  ;  the  wound  is  closed  with  adhesive 
strips,  dressed  with  Staphysagriavt&tev,  Calendula,  or  solution 
of  Carbolic  acid,  a  space  being  left  for  drainage,  and  the  limb 
carefully  supported  parallel  with  the  body,  or  with  a  sling  and 
axillary  pad.  A  pasteboard  or  tin  trough  answers  a  good  pur- 
pose in  keeping  it  steady  for  the  first  few  days. 

Another  plan  is,  to  transfix  the  soft  parts  with  a  catlin,  as  if 
to  make  a  deltoid  flap,  and  to  cut  downward  for  three  or  four 
inches ;  then,  the  knife  being  withdrawn,  a  linen  retractor  is 
passed  above,  and  another  below  the  bone,  which  is  divided  with 
the  chain-saw.  The  upper  portion  may  now  be  grasped  with 
forceps,  rotated,  and  its  connections  with  the  joint  severed  by 
touches  with  the  knife. 

To  this  method  there  is  this  objection,  that  the  surgeon  must 


1,  2,  3,  hands  of  assistants;  i,  head 
of  humerus;    5,  shaft. 
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work  with  greater  difficulty,  and  that  the  bleeding  vessels  are  less 
readily  secured,  than  by  the  others  mentioned. 

Humerus. — Resection  of  the  shaft  of  humerus  may  be  occa- 
sionally required  in  cases  of  compound  fracture,  especially  as  the 
result  of  gunshot  injury,  or  may  sometimes  be  necessary  in  cases 
of  caries  or  necrosis.  Resection  is  also  not  unfrequently  called 
for  in  the  treatment  of  ununited  fracture,  and  when  performed 
with  the  precautions  recommended  by  Oilier,  of  Lyons,  and  by 
Bigelow,  of  Boston,  is  quite  a  successful  procedure.  The  opera- 
tion consists  in  making  a  single  longitudinal  incision  on  the  outer 
side  of  the  arm,  between  the  muscular  interspaces,  and,  after 
carefully  dividing  and  stripping  off  the  periosteum  (which  should 
always  be  preserved),  removing  as  great  an  extent  of  bone  as 
may  be  thought  necessary  with  a  chain-saw  ;  the  resected  bony 
extremities  should  then  be  approximated  and  held  together  by 
means  of  a  strong  metallic  suture,  and  the  limb  placed  at  rest  on 
a  suitable  splint. 

Resection  of  the  Elbow. * — This  operation  is  one  of  the 
most  generally  successful  of  its  class.  It  must  of  course  be  done 
from  behind  (the  large  vessels  being  in  front),  and  the  ulnar 
nerve  must  be  guarded  from  injury. 

Operation.— Access  to  the  part  is  best  gained  by  turning  the 
patient  on  his  belly,  the  limb  to  be  operated  on  being  supported 
over  the  edge  of  the  bed  by  an  assistant.  The  surgeon  stands 
so  as  to  have  the  joint  at  his  left ;  i.  e.,  on  the  inner  side  of 
the  left  arm,  on  the  outer  side  of  the  right.  If  no  sinuses  exist, 
and  he  has  therefore  no  pkin  marked  out  for  him,  he  had  better 
make  a  rectangular  flap,   such  as  is  shown  turned  up  in  the 

Fig.  412. 


^#*cs 


1,  Hand  of  assistant ;  2,  head  of  bone  ;  3,  strip  of  wood  ;  4,  saw  engaging  the  bone. 

accompanying  Fig.  412.     This  flap  should  be  as  wide  as  the  joint. 


*  See  Excisions  of  the  Elbow,  vol,  1,  p.  711. 
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but  the  inner  longitudinal  incision  must  be  made  just  to  the 
radial  side  of  the  ulnar  nerve,  which  lies  in  the  groove  behind 
the  inner  condyle.  When  the  disease  is  extensive  in  the  ulna  or 
radius,  or  both,  an  H-shaped  cut  may  be  made,  the  transverse 
portion  corresponding  to  the  tip  of  the  olecranon.  In  cutting 
the  flap  or  flaps,  all  the  tissues  are  to  be  divided,  down  to  the 
bone ;  and  if  possible,  the  periosteum  should  be  divided  and 
stripped  up  with  the  other  soft  parts,  so  as  to  afford  a  chance  for 
the  development  of  new  bone. 

The  flaps  being  turned  up,  the  ulna  is  tilted  backward  out  of  the 
wound,  a  strip  of  wood  placed  under  it,  or  a  retractor,  and  the 
articular  portion,  with  as  much  more  as  is  deemed  necessary, 
sawed  off.  Next,  the  head  of  the  radius,  if  diseased,  and  if  the 
saw  has  no*  already  cut  it  through,  is  removed  either  with  the 
saw  or  with  bone-nippers.  Lastly,  the  end  of  the  humerus  is  in 
like  manner  tilted  backward  and  sawed  through.  All  bleeding 
vessels  are  now  secured,  and  the  wound  closed  with  sutures  ;  cold 
or  warm  Staphysagria  water,  or  Carbolic  acid  lotion  in 
warm  weather  may  be  applied,  and  the  limb  placed  on  a  pillow, 
in  an  easy  position,  the  patient  being  laid  on  his  back.  A  splint 
is  required  only  when  there  is  great  restlessness.  After  a  few 
days,  the  patient  may  be  allowed  to  get  up,  with  the  limb  sup- 
ported with  a  splint  and  sling.  Almost  always,  fibrous  tissue  is 
developed  between  the  sawn  bones,  and  a  good  deal  of  use,  of 
the  forearm  and  hand  especially,  is  acquired. 

Resection  of  the  Wrist  Joint.*— This  joint  has  been  often 
resected,  either  wholly  or  in  part,  with  considerable  success; 
but  on  account  of  the  small  amount  of  tissue  covering  it  (and 
what  there  is  consists  in  great  degree  of  tendons),  as  well  as  the 
fact  that  the  usefulneai  of  tht  hand  depends  upon  the  freedom 
and  ease  of  its  motions,  it  is  a  less  favorable  place  for  opera- 
tions of  this  kind  than  the  elbow.  The  lower  portion  of  the  radius 
may  be  removed  by  a  single  longitudinal  incision  along  its  border. 
The  bone  having  been  sawn  through  as  high  as  is  necessary,  is 
tilted  out,  and  its  lower  attachments  divided  by  touches  with  a 
bistoury. 


*See  Excisions  of  the  Wrist,  vol.  1,  p.  712. 
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The  lower  end  of  the  ulna  may  be  removed  by  a  triangular 
flap  being  turned  up  so  as  to  expose  it,  a  strip  of  wood  passed 
between  it  and  the  soft  parts,  and  the  saw  applied. 

Fig  413  ^n  ^S-  413,  the  flap  for  removal  of  the  lower 

ends  of  both  the  radius  and  ulna  is  shown.  The 
transverse  incision  is  on  a  level  with  the  first  row 
of  carpal  bones. 

The  statistics  of  wrist  joint  excision  are  not 
very  favorable,  thirty- one  terminated  cases  tab- 
ulated by  Hodges  giving  six  deaths,  eight  sub- 
sequent amputations,    and  only  fourteen  really 
good  results.      By   the  recent  introduction   of 
Lister's   method   of   operation,  the  chances  of 
success  seem,  however,  to  have  been  consider- 
1,2,3,  and  i.^e    a^J   improved,  though   the  mortality  remains 
flap  to  be  made  and    about  the  same — twelve  terminated  cases  report- 
bones a  ""^  °         e&  hy  Prof .  Lister  in  1865,  giving  ten  satisfac- 
tory recoveries  and  two  deaths. 
Hand. — The  metacarpal  bones  or  metacarpo-phalangeal 
joints  may  be  excised  by  simple  longitudinal  incisions  on  the 
back  of  the  hand,  the  extensor  tendons  being  held  to  one  side, 
and  the  bone  sections  made  with  strong  cutting-pliers.     A  simi- 
lar procedure  is  required  for  excision  of  the  inter-phalangeal 
joints ,   except    that  in   this   case   the   articulation  should  be 
approached  from  the  side. 

SECTION  IV. 

RESECTIONS    OF   THE   JOINTS    OF   THE  LOWER   EXTREMITY. 

Hip.* — Resection  of  the  hip  joint  may  be  required  in  cases  of 
injury  (especially  from  gunshot  wound),  of  hip  disease,  and 
possibly  of  necrosis,  though  in  cases  of  the  latter  affection,  it 
would  usually  be  proper  to  wait  for  the  spontaneous  separation  of 
the  femoral  epiphysis,  which  ctuld  then  be  extracted  with  com- 
paratively little  risk.  Hip-joint  excision  has  likewise  been  per- 
formed for  malignant  disease,  for  anchylosis,  and  for"  rheu- 

*See  Excisions  of  the  Hip,  vol.  1,  p.  714. 
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matoid  arthritis.  Resection  of  the  hip  joint  was  suggested  by 
Charles  White,  of  Manchester,  in  1769,  but  was  first  practiced 
by  Anthony  White,  of  London,  in  1822.  The  first  operation  in 
this  country  was  performed  by  Bigelow,  of  Boston,  in  1852.  A 
simple  longitudinal  incision  on  the  outside  of  the  limb  will  usually 
give  ready  access  to  the  joint,  but  may  be  supplemented,  if 
necessary,  by  a  transverse  cut  forming  a  (— . 

Resection  of  the  Hip. — There  are  two  entirely  distinct 
classes  of  cases  in  which  a  surgeon  might  feel  called  upon  to  do 
operations  which  would  come  under  this  head : 

1.  Cases  of  anchylosis,  the  hip  joint  being  consolidated  at  an 
incovenient  angle,  and  the  object  being  either  to  take  away  a 
portion  of  the  femur  near  its  head  so  as  to  correct  the  line  of  the 
lower  limb,  or  to  establish  a  ligamentous  union  which  shall  sub- 
stitute as  far  as  may  be  the  original  joint. 

2.  Cases  of  gunshot  injury  or  disease  of  the  hip  joint,  or 
morbus  coxarius>  in  which  the  removal  of  the  shattered  or  dis- 
eased head  of  the  femur,  and  perhaps  of  part  of  the  acetabulum, 
is  called  for,  in  the  hope  that  there  will  be  either  fibrous  or  bony 
union  established  between  the  remainder, of  the  bone  and  the  os 
innominatum. 

Cases  of  the  first  class  are  of  course  very  rare  in  civil  practice. 
According  to  Circular  No.  2,  S.  Gr.  0.,  U.  S.  A.  War  Dept.,  the 
death  rate  in  cases  operated  on  by  military  surgeons  has  been 
90.6  per  cent. 

Cases  of  the  second  class  are  much  more  frequent  and  more 
promising. 

Surgical  Anatomy. — The  hip  joint  belongs  to  the  orbicular 
or  ball-and-socket  variety.  Access  to  it  can  be  best  obtained 
from  the  outer  side,  since  the  large  vessels  run  in  front,  the 
sciatic  nerve  is  behind,  and  at  the  inner  side  we  should  have  to 
go  through  a  thick  mass  of  tissues,  besides  the  great  inconven- 
ience of  working  in  an  angle.  Normally,  the  direction  of  the 
cervix  femoris  is  upward,  inward,  and  a  little  forward. 

Operation. — When  no  sinuses  exist  which  may  be  laid  open, 
the  surgeon  has  to  choose  between  several  forms  of  incision. 
The  one  shown  in  Fig.  414,  is  a  semi-circular  one,  its  convexity 
upward. 
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Fig.  414. 


Another  plan  is  to  make  a 
straight  incision  from  five  to 
seven  inches  long,  just  over  the 
trochanter  major,  parallel  with 
the  axis  of  the  femur.  Still 
another  is  to  make  an  S-shaped 
cut  in  the  same  place. 

Whichever  method  is  chosen, 
the  patient  is  placed  on  a  firm 
table,  etherized,  and  the  affected 
hip  somewhat  elevated.  The 
surgeon  makes  his  division  of  the 
skin  and  superficial  fascia,  and 
then  either  works  down  through 
the  muscles,  or  cuts  them  across. 
Having  exposed  the  joint,  and 
laid  it  freely  open,  the  head  of 
the  femur  is  tilted  out,  the  soft 
parts  protected  by  a  slip  of 
wood,  a  bone-director,  ror  a  muslin  retractor,  and  the  diseased 
portion  of  the  femur  separated  by  means  of  a  saw.  Either  the 
chain-saw  or  the  ordinary  one  may  be  used. 

The  acetabulum,  if  diseased,  is  now  gouged,  or  cut  away  with 
bone-nippers ;  if  the  case  is  one  of  gunshot  wound,  any  loose 
pieces  are  extracted.  Any  vessels  that  spring  are  carefully 
secured ;  and  the  wound  is  closed  with  sutures. 

A  splint  may  sometimes  be  used  with  advantage  to  keep  the 
limb  steady,  for  the  first  few  weeks  ;  but  in  most  cases  the  ordi- 
nary weight- extension,  as  in  fractures  of  the  thigh,  with  sand- 
bags to  give  lateral  support,  will  answer  every  purpose. 

The  method  adopted  by  Dr.  J.  R.  Barton,  in  his  celebrated 
case,*  is  thus  described  : 

A  crucial  incision  was  made  over  the  great  trochanter ;  the 
soft  parts  were  dissected  up  from  around  the  bone,  the  four  flaps 
being  turned  up.  Everything  being  cleared  away  from  the  neck 
of  the  bone,  a  retractor  was  placed  beneath  it,  and  the. trochan- 
teric portion  almost  divided  with  a  strong  narrow-bladed  saw. 


Resection  of  the  Head  of  the 
Femur.— 1,  1,  1,  the  circular  ineision. 
2,  9,  a  flat  and  smooth  piece  of  shingle 
placed  under  the  bone.  3,  the  chain  saw 
ready  for  removal  of  the  head . 


*See  N.  Am.  Med.  and  Surg.  Journ.,  vol.  iii,  pp.  279  and  400.    1837. 


RESECTIONS  OF  JOINTS  OF    THE  LOWER  EXTREMITY. 


759 


Fig.  415. 


By  gentle  manipulation  the  remainder  of  the  bone  was  cautiously 
broken  through,  when  the  limb  was  brought  to  its  proper  line, 
and  put  upon  a  splint  with  suitable  dressings. 

If  it  is  decided  to  attempt  the  re- establishment  of  mobility, 
passive  motion  should  be  instituted,  at  a  time  to  be  determined 
in  each  case  by  the  judgment  of  the  surgeon.  But  it  would  be 
better  to  be  satisfied  with  solid  union,  with  the  thigh  in  a  favor- 
able posture,  than  to  risk  anything  in  trying  to  make  anew  joint. 

Barton's  patient  is  said  to  have  lost  his  power  of  moving  the 
limb  at  the  seat  of  operation,  within  a  few  years. 

Resection  of  the  femur  in  its  continuity  has  been  done, 
where  the  knee  was  anchylosed  in  the  bent  position,  in  order  to 
enable  the  patient  to  walk ;  a  wedge-shaped  piece  being  sawed  out 
as  seen  in  Fig.  415.  The 
mode  of  doing  this  needs  no 
further  explanation,  as  the 
method  of  performing  this 
operation  is  explained  on 
page  78,  vol.  2;  it  may, 
however,  be  said  that  the 
division  should  not  be  com- 
pleted with  the  saw,  but  by 
gentle  extension  so  as  to 
gradually  overcome  the  resist- 
ance of  the  posterior  part  of  the  bone.  After  the  operation  is 
over,  and  the  limb  straightened  as  nearly  as  desired,  a  trough- 
shaped  posterior  splint  should  be  used,  to  maintain  the  parts  as 
much  as  possible  at  absolute  rest  until  union  is  accomplished. 

Knee  Joint. — Excision  of  the  knee  joint  may  be  required  in 
cases  of  chronic  disease  of  that  articulation,  and  may  be  occa- 
sionally justifiable  in  cases  of  compound  fracture  or  dislocation, 
or  of  angular  anchylosis.  This  operation  appears  to  have  been 
first  performed  by  Filkin,  of  Norwich,  in  1762  (the  case  termi- 
nating in  recovery),  and  was  again  successfully  done  by  Park, 
in  1781.  So  little  favor,  however,  did  the  procedure  meet  with 
in  the  eyes  of  surgeons  generally,  that  thirty  years  ago  it  had 
been  performed  in  all  but  twenty  times.  Revived  by  Textor,  in 
Germany,  and  by  Fergusson,  in  England  (the  last-named  sur- 
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geon  operating  for  the  first  time  in  1850),  it  has  since  been 
resorted  to  so  frequently,  that  its  statistics  are  now  more  exten- 
sive that  those  of  any  other  excision. 

Resecftion  of  the  Knee  Joint.* — This  operation  may  be  had 
recourse  to  in  cases  of  disease  of  the  knee,  where  the  alternative  is 
amputation.  With  the  question  of  the  choice  between  these  two 
procedures  we  cannot  here  deal. 

Operation. — The  patient  must  be  thoroughly  etherized,  and 
laid  upon  his  back  on  a  firm  table.  An  incision  is  then  made, 
either  (as  in  Fig.  416)  directly  across  the  joint,  on  a  level  with 
the  head  of   the  tibia  ;  or  in  a  curved  line  with  the  oonvexity 


Fig.  416. 


Resection  of  the  Lower  Thibd  op 
Femub  at  the  Kkee- joint.— 1,  1,  tlie 
anterior  muecleB  of  the  thigh.  2,  2, 
wooden  spatula  under  the  hone.  3,  ex- 
tremity of  femur— tuberosities.  4,  saw 
cutting  through  the  hone. 

Next  the  head  of  the  tibia  is 


downward,  and  terminating  on 
each  side  just  behind  the  femo- 
ral condyles;  or.  by  making 
two  lateral  incisions  united  at 
their  lower  extremities  by  a 
transverse  one.  Of  these  meth- 
ods, unless  sinuses  exist  which 
may  be  otherwise  followed  with 
advantage,  the  second  is  pref- 
erable. 

The  joint  being  exposed,  the 
crucial  ligaments  are  divided, 
and  the  end  of  the  femur  tilted 
out.  A  thin  slip  of  wood  is 
then  placed  behind  it,  and  the 
soft  parts  held  out  of  the  way 
by  means  of  a  retractor,  when 
as  much  of  the  bone  as  is 
thought  needful  is  sawed  off. 
Any  form  of  saw  may  be  used, 
in  like  manner  removed.     The 


patella  is  always  to  be  dissected  out,  as  its  retention  is  not  only 
useless  but  harmful.  (In  the  figure,  the  f^nur  is  represented  as 
sawed  through  above  the  limit  of  the  epiphysis ;  this  is  especially 
objectionable  in  all  cases  where  the  bona  has  not  attained  its  full 


*See  Excision  of  the  Knee  Joint,  vol.  1,  p.  715. 
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growth,  since  the  limb  will  inevitably  be  much  shorter  than  its 
fellow,  and  hence  its  usefulness  in  walking  will  be  much 
lessened. ) 

After  the  operation,  the  limb  must  be  placed  on  a  firm  and 
well-made  splint.  An  opening  may  be  left  opposite  the.  joint,  a 
strong,  curved  iron  bar,  shaped  so  as  to  allow  access  to  the  part 
for  dressing,  being  securely  screwed  to  the  upper  and  lower  por- 
tions on  either  side.  The  wound  should  be  closed  with  sutures, 
and  dressed  with  cold  or  warm  Staphysagria  water,  or  a  lotion 
containing  a  small  proportion  (about  one  part  to  thirty)  of  Car- 
bolic acid* 

Bones  of  the  Leg. — Resection  of  the  tibia  is  rarely  justifi- 
able, but  may  occasionally  be  proper  in  cases  of  acute  necrosis 
from  subperiosteal  abscess.  The  operation  requires  a  single 
longitudinal  incision,  the  bone  being  then  divided  with  a  chain 
saw,  and  wrenched  from  its  epiphyseal  attachments  with  the  lion- 
jawed  forceps.  Resection  of  the  fibula,  which  may  be  required 
for  compound  fracture  or  for  necrosis,  may  be  effected  by  a 
similar  operation,  care  being  taken  to  prevent  subsequent  eversion 
of  the  foot,  by  the  use  of  a  suitable  splint. 

Ankle. — Resection  of  the  ankle  joint  may  be  required  for 
compound  fracture  or  dislocation,  or  for  disease  of  the  articula- 
tion. The  operation  may  be  performed  by  means  of  two  lateral 
incisions,  Fig.  417,  one  behind  either  malleolus,  or,  by  means  of 
a    semilunar    incision 


passing  around  the 
lower  border  of  the 
external  malleolus  and 
continued  in  a  longitu- 
dinal direction  along 
the  line  of  the  fibula. 
The  anterior  portion  of 
the  incision  should  not 
extend  so  far  as  to 
endanger  either  the 
extensor  tendons  or  the 
dorbal  artery  of  the 
foot.  Having  divided 
the  peroneal  tendons, 
49 — vql.  n 


Fig.  417. 


BISECTION  OF  LOWER  TOttD  OP  TlBLA..— 1,  Mid    1* 

in?  truhentB  in  position.    2,  wooden  spatula  below 
the  bone. 
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the  surgeon  may  remove  the  lower  end  of  the  fibula,  when  the 
astragalus  will  come  into  view.  If  this  bone  be  very  slightly 
affected,  it  may  be  sufficient  to  gouge  away  such  parts  as  are 
diseased,  but  under  ordinary  circumstances  it  should  be  removed 
entire.  The  foot  being  then  inverted,  the  lower  end  of  the  tibia 
is  to  be  cautiously  cleared  with  the  probe-pointed  knife,  the 
inner  malleolus  being  cut  away  with  strong  forceps,  and  as  much 
of  the  articulating  extremity  of  the  tibia  as  may  be  thought  nec- 
essary, removed  with  the  chain-saw.  The  limb  should  be  kept 
during  the  after-treatment  in  a  fracture-box,  or  on  a  posterior 
carved  splint  provided  with  a  foot-piece.  The  foot  must  be  well 
supported,  lest  anchylosis  with  a  "pointed  toe"  ensue. 

The  statistics  of  excision  of  the  ankle  joint  have  been  particu- 
larly investigated  by  E.  SpillmaD,  who  has  collected  78  cases,  in 
22  of  which  the  fibula  alone  was  involved,  while  in  the  other  51 
the  tibia  was  likewise  implicated.  The  disease,  in  most  instances, 
-was  caries  or  arthritis,  but  occasionally  necrosis,  bony  tumor,  etc. 
The  results  may  be  seen  in  the  following  table  : 


Nature  of  operation. 

Total. 

Recov- 
ered. 

Died. 

Not  termi- 
nated. 

Subse- 
quent 
amputa- 
tion. 

Mortality 
of  termi- 
nated 
cases. 

Excision  of  outer  malleolus 
Excision  of  ankle 

22 
51 

15 
35 

4 
10 

2 

1 

1 
5 

20pr.ct. 
SOpr.ct. 

Aerercff&te 

73 

50 

14 

8 

6 

20  pr.  ct. 

The  condition  of  the  preserved  limb,  in  most  of  the  cases  of 
recovery,  is  said  to  have  been  quite  satisfactory.  Mr.  Hancock, 
who  has  devoted  special  attention  to  the  surgery  of  the  foot  and 
ankle,  ha3  collected  32  cases  of  this  operation  performed  by 
British  surgeons,  to  which  may  be  added  5  others  since  reported 
by  Erichsen,  Mulvany,  Holmes,  and  Murney,  of  Belfast.  Of 
the  87  patients,  25  recovered  with  useful  limbs,  7  died,  and  2 
submitted  to  amputation,  while  the  result  of  3  cases  is  not  known* 
In  every  instance,  the  operation  was  a  complete  excision^  the 
mortality  of  terminated  cases  being  20.6  per  cent. 

Foot. — The  only  resections  of  tarsal  bones  which-  require 
special  notice  are  those  of  the  astragalus  and  of  the  calcaneum. 

Resection  of  the  Astragalus  may  be  required  in  cases  of  com- 
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pound  fracture  or  dislocation  (or  even  simple  dislocation,  if  irre- 
ducible), caries,  nocrosis,  etc.  The  operation  requires  a  semi- 
lunar incision  on  the  anterior  and  outer  aspect  of  the  joint.  The 
removal  of  the  bone  may  often  be  facilitated  by  cutting  across 
its  neck  with  strong  pliers,  when  the  fragments  may  be  succes- 
sively dislodged  with  elevator  and  forceps,  the  probe-pointed 
knife  being  cautiously  used  in  the  deep  portions  of  the  wound — 
but  in  other  cases  it  may  be  necessary  to  remove  the  bone  piece- 
meal, by  means  of  the  gouge. 

The  statistics  of  this  operation  (which  was  first  performed  by 
Hildanus,  in  1670)  have  been  investigated  by  Hancock,  who 
finds  that  of  109  patients,  76  recovered  with  useful  limbs,  2 
were  cured  by  amputation,  and  17  died,  while  in  14  cases,  the 
result  was  not  ascertained.  The  mortality  of  terminated  cases 
was  thus  nearly  18  per  cent. 

SECTION   V. 

RESECTIONS  IN  THE  CONTINUITY  OP   BONES. 

These  operations,  as  already  mentioned,  are  sometimes  ren- 
dered necessary  by  angular  deformity  after  fractures.  Another 
class  of  cases  requiring  them  may  now  be  spoken  of,  viz.,  those 
of  necrosis  or  death  of  part  of  a  bone  or  bones.  This  may  be 
due  to  blows,  gunshot  wounds,  or  other  violence  locally  applied, 
or  may  occur  spontaneously,  as  for  example  after  typhoid  fever, 
A  case  of  this  kind,  in  which  there  was  exfoliation  of  several 
large  pieces  of  the  tibia  and  fibula  of  one  leg,  in  a  boy  eight 
years  of  age,  was  recently  under  the  care  of  Dr.  Packard  at  the 
Episoopal  Hospital.  The  presence  of  the  sequestrum  or  dead 
portion  keeps  up  a  constant  irritation,  as  any  other  foreign  body 
would,  and  matter,  generally  thin  and  ill-formed,  flows  through 
fistulous  orifices  in  the  skin.  Sometimes  these  openings  are  at  a 
distance  from  the  actual  seat  of  trouble,  with  which  they  com- 
municate by  sinuses,  often  irregular  and  tortuous  in  their  course. 

As  a  general  rule,  resections  for  necrosis  should  only  be  insti- 
tuted after  the  necrosed  portions  are  felt  to  be  quite  loose  ; 
since  if  violence  is  used  in  removing  them,  thejinjury  done  to 
the  adjoining  bony  structure  may  cause  it  also  to  lose  its  vitality, 
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or  to  become  inflamed.  Sometimes  the  sequestra  are  small  and 
accessible,  and  may  be  readily  picked  out  by  grasping  them  with 
a  strong  pair  of  bone-forceps.  Thus  in  caBes  of  necrosis  of  the 
end  of  a  bone  after  amputation,  when  the  sequestrum  has  a 
honeycomb  appearance,  we  have  only  to  wait  until  the  separa- 
tion is  complete,  and  by  getting  hold  of  the  end,  one  blade  of 
the  forceps  being  passed  into  the  central  cavity,  we  can  gently 
extract  the  dead  portion  entire.  Furgusson's  lion-jawed  forceps 
will  sometimes  prove  very  useful  for  this  purpose. 

When  the  necrosed  fragment  is  part  of  the  wall  of  the  bone, 
even  if  it  be  quite  long,  it  may  lie  superficially,  and  be  readily 
lifted  or  coaxed  out,  perhaps  without  even  enlarging  the  openings 
in  the  skin. 

But  sometimes  the  sequestrum  is  surrounded  by  a  deposit  of 
new  bone,  forming  a  cavity  or  cloaca,  with  one  or  more  orifices, 
too  small  to  allow  of  the  extraction  of  the  dead  mass. 

When  this  is  the  case,  we  may  sometimes,  by  means  of  a 
chisel,  or  cutting-forceps,  enlarge  the  openings,  laying  two  or 
more  of  them  in  one,  until  the  sequestrum  can  be  removed.  Or 
it  may  be  necessary  to  make  a  new  opening,  by  applying-  the 
trephine  at  one  or  more  points,  and  then  using  the  chisel  as 
before. 

In  operations  of  this  kind,  the  gouge-forceps,  are  often 
extremely  useful. 

After  such  procedures,  the  limb  is  to  be  placed  at  entire  rest, 
and  cold  or  warm  Calendula  water  dressings  applied.  The  cav- 
ity left  fills  up  by  granulation,  the  skin  contracts  and  becomes 
more  or  less  adherent,  and  after  a  time  the  parts  are  restored  in  a 
great  degree  to  their  normal  state. 

Subperiosteal  Resection. — This  plan — taking  away  dis- 
eased or  dead  bone  without  removing  the  periosteum — has  of  late 
years  been  much  increased  in  importance  by  the  researches  of 
Oilier  and  others  on  the  bone-forming  power  of  that  membrane. 

General  directions  for  it  can  scarcely  be  given.  The  perios- 
teum should,  however,  be  laid  open  only  to  such  an  extent  as 
may  enable  us  to  get  an  elevator  under  the  diseased  bone,  or  if 
fleedful  a  chain-saw  to  divide  it,  when  it  can  be  pried  or  drawn 
out. 
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Gouging.— This  operation,  for  the  removal  of  carious  bone, 
"has  been  a  favorite  one  with  some  surgeons  ;  but  it  may  well  be 
questioned  whether  the  diseased  and  softened  portions  would  not 
have  been  as  completely  and  more  safely  separated  along  with 
the  discharges  from  the  wound,  without  interference. 

Should  thp  procedure  be  determined  upon,  it  may  be  carried 
out  either  with  the  gouge-forceps  or  with  chisels.  The  less  vio- 
lence done  to  the  neighboring  textures  the  better.  The  after- 
treatment  is  the  same  as  in  cases  of  necrosis. 


CHAPTER    XI. 

AMPUTATIONS. 


SECTION   I. 

HISTORY  AND  GENERAL  CONSIDERATIONS. 

It  is  often  said,  by  unreflecting  persons,  that  amputation  is  the 
opprobrium  of  surgery,  and  indeed'the  proposal  to  cut  off  a  limb 
must  be  considered  as  an  acknowledgment  of  failure  on  the  part 
of  the  surgeon  to  effect  a  cure  in  any  other  way.  But  when  we 
consider  than  an  amputation  is  never  done  except  with  a  view  of 
saving  life,  which  is  more  or  less  endangered,  or  to  remove  what 
is  no  longer  of  service,  but  a  mere  useless  and  troublesome 
appendage,  it  must  be  confessed  that  no  operation  can  more  truly 
deserve  the  name  of  conservative;  "the  humane  operation"  it 
was  called  by  some  of  the  older  surgical  writers,  and  it  is  prob- 
able that  there  is  no  other  procedure  in  the  whole  range  of  ope- 
rative surgery  which  has  saved  so  many  lives  and  obviated  so 
much  suffering  as  this. 

The  word  "  amputation,"  as  now  used,  is  generally  understood 
to  apply  to  the  removal  of  a  limb,  though  we  still  speak  of  ampu- 
tating the  penis,  and  some  writers  employ  the  term  also  for  excis- 
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ion  of  the  breast.  A  limb  maybe  amputated  through  its  bones  or 
through  its  joints  ;  the  former  operation  is  an  amputation,  in  the 
continuity  of  the  limb,  or  simply  an  amputation  ;  the  latter  an 
amputation  in  the  contiguity,  a  disarticulation,  or  an  exartic- 
ulation* 

History. — The  ancients  generally  amputated  merely  through 
parts  already  dead,  probably  from  fear  of  hemorrhage,  to  con- 
trol which  they  had  very  imperfect  if  any  means.  It  is  probable, 
however,  that  Celsus,  who  lived  at  the  beginning  of  the  Christian 
era,  was  in  the  habit  of  amputating  through  living  structures, 
and  he  also  divided  the  bone  at  a  higher  level  than  the  soft  parts 
(thus  anticipating  in  some  degree  the  modern  circular  opera- 
tion); he  was  acquainted  with  the  use  of  the  ligature,  but 
whether  or  not  he  applied  it  to  the  vessels  after  amputation,  is 
not  quite  certain.  The  use  of  a  fillet  to  control  the  circulation, 
before  amputating,  is  due  to  Archigenes,  who,  however,  neglec- 
ted the  preliminary  dissection  of  the  soft  parts,  dividing  the 
entire  limb  at  the  same  level,  and  using  a  hot  iron  to- arrest  the 
bleeding.  Until  the.  latter  part  of  the  seventeenth  century,  there 
was  little  improvement  upon  these  rude  procedures  ;  Pare  had 
indeed  introduced  the  ligature,  but  it  was  not  generally  adopted, 
and  amputations  were  still  done  in  essentially  the  same  way  that 
was  prescribed  by  Galen  and  his  followers.  Many  surgeons 
dreaded  to  cut  through  living  parts  at  all,  and  others  sought  to 
prevent  bleeding  by  the  use  of  heated  knives.  The  first  tourniquet 
was  introduced  by  Morel,  in  1674,  and  a  few  years  later  an 
English  surgeon,  named  Young,  devised,  apparently  independ- 
ently, a  similar  contrivance.  These  early  tourniquets,  consisted 
merely  of  a  fillet  twisted  with  a  stick,  very  much,  in  fact,  like 
the  simple  apparatus  which  is  now  known  as  the  Spanish  wind- 
lass. Morel's  tourniquet  was  subsequently  improved  by  the  cel- 
ebrated Petit,  and  the  instrument  which  he  devised  is  essentially 
that  which  is  used  at  the  present  day.  This  illustrious  French- 
man, and  the  English  Cheselden,  about  the  same  time  began  to 
operate  by  a  double  incision,  in  which,  however  according  to 
Velpeau,  they  were  anticipated  by  Maggi  (1552),  cutting  first 
the  skin  and  subcutaneous  fascia,  and  then  the  muscular  tissue 
and  bone  at  a  higher  level.     Louis,  on   the  other  hand,  returned 
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to  Celsus's  plan,  and  cut  down  at  once  to  the  bone,  which  he  then 
divided  higher  up  ;  he  also  employed  digital  pressure  in  place  of 
the  tourniquet,  believing  that  the  latter  interfered  with  the 
retraction  of  the  muscles.  Amputation  by  means  of  a  flap,  cut 
from  without  inward,  was  introduced,  or  according  to  Velpeau, 
reintroduced,  by  Lowdham  and  Young,  in  England,  and  shortly 
afterward  the  formation  of  a  flap  by  transfixion,  by  Verduin,  of 
Amsterdam.  The  flap  operation  was  subsequently  improved  by 
several  other  surgeons,  and  was  finally  adopted  and  brought  into 
common  use  by  the  labors  of  Liston  and  Guthrie,  in  England,  of 
Klein  and  Langenbeck  in  Germany,  and  of  Dupuytren,  Larrey, 
Roux,  and  some  others  in  France.  All  the  different  methods  of 
amputating  may  be  considered  as  mere  varieties  of  these  two 
principal  modes,  the  flap  and  the  circular. 

Conditions  requiring  Amputation.— The  circumstances 
which  may  render  amputation  necessary  are  manifold.  The  fol- 
lowing are  enumerated  as  the  principal  conditions  which  are 
considered  to  indicate  the  removal  of  a  limb. 

When  a  limb  is  torn  of  by  the  action  of  machinery  or  car- 
ried away  by  a  cannon  ball,  there  can  be  no  question  as  to 
the  propriety  of  amputation.  The  operation  may  indeed  be  said 
to  have  been  already  done  by  the  accident  which  caused  the  injury, 
and  all  that  remains  for  the  surgeon  to  do  is  to  put  the  wound  in 
such  a  condition  as  to  promote  its  healing,  and  insure  the  forma- 
tion of  a  well-shaped  stump. 

Mortification,  when  the  gangrene  is  more  extensive  than 
a  mere  superficial  slough,  is  usually  a  cause  for  amputation. 
The  ordinary  rule,  and  a  very  sound  one  under  most  circum- 
stances, is  that  the  surgeon  should  not  operate  until  the  line  of 
separation  is  well  established  :  thus,  in  the  form  of  gangrene 
resulting  from  the  intensity  of  the  inflammatory  process  (as 
after  frost-bite),  no  operation  should  be  done  while  the  mor- 
tification is  still  extending,  but  the  surgeon  should  wait  until 
nature  herself  indicates  that  the  limit  of  the  destructive  process 
has  been  reached,  and  may  then  amputate  at  any  convenient 
point  above  the  line  of  separation.  On  the  other  hand,  in  the 
strictly  local  forms  of  gangrene  resulting  from  direct  injury,  as 
in  compound  fractures,  amputation  should  be  performed  as  soon 
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as  the  signs  of  mortification  are  unequivocally  manifested ;  delay 
will  commonly  cause  the  loss  of  the  patient,  before  time  has  been 
afforded  for  the  formation  of  any  line  of  demarcation.  There  is 
another  class  of  cases,  principally  met  with  in  military  practice, 
which  often  demands  immediate  amputation.  This  is  where  gan- 
grene follows  upon  an  arterial  lesion  at  a  distant  point,  as  in 
mortification  of  the  foot  from  a  wound  of  the  femoral  artery. 
The  gangrene,  irf  such  cases,  first  shows  itself  by  a  change  in  the 
color  of  the  affected  part,  which  is  at  first  pale  and  tallowy,  and 
aubsequently  becomes  mottled  and  streaked  ;  there  is  at  first 
numbness,  followed  by  insensibility  of  the  mortified  member.  In 
such  cases,  Mr.  Guthrie  advises  that  while  the  gangrene  remains 
limited  to  the  toes,  or  foot,  it  is  right  to  wait,  in  hopes  that  it 
will  not  pass  further ;  but  if  it  manifest  a  tendency  to  spread 
above  the  ankle,  amputation  should  be  at  once  performed  at  the 
point  where  experience  shows  that  the  morbid  action  is  likely  to 
cease,  that  is,  a  short  distance  below  the  knee.  In  a  similar 
condition  of  the  arm,  amputation  should  be  performed  at  the 
shoulder  joint.  With  regard  to  the  dry  gangrene  which  attacks 
the  extremities  of  old  persons,  it  is  generally  advised  to  refrain 
from  amputation  altogether,  from  the  fear  that  the  morbid  action 
would  recur  in  the  stump :  and,  indeed,  the  constitutional  state 
of  patients  thus  affected  is  usually  so  unfavorable  for  any  opera- 
tion, that  the  surgeon  would  naturally  hesitate  about  proposing 
to  amputate.  It  has,  however,  been  suggested  that  as  this  senile 
gangrene,  often,  at  least,  depends  on  arterial  obstruction,  a  bet- 
ter chance  would  be  afforded  by  amputating  high  up  in  the  thigh 
than  by  any  other  mode  of  treatment ;  and  this  plan  has  been 
actually  put  in  practice  by  James,  of  Exeter,  and  some  others,  with 
favorable  results.  It  is  obvious,  however,  that  the  additional 
risk  from  the  operation  itself  would  be  so  great,  that  it  could 
only  be  justifiable  in  exceptional  cases. 

Amputation  is  sometimes  required  in  cases  of  hospital  gan- 
grene, either  after  the  cessation  of  the  process,  on  account  of 
the  extensive  destruction  of  parts,  or  even  during  its  progress,  on 
account  of  profuse  hemorrhage  which  may  occur  from  the  open- 
ing of  a  large  artery. 

Amputation  is   sometimes  necessary  to  remedy  the  evils  pro- 
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duced  by  exposure  to  heat  or  cold.  In  cases  of  frost-bite,  if 
merely  the  fingers  or  toes  are  affected,  it  is  better  to  allow  the 
dead  parts  to  be  spontaneously  separated,  and  to  trim  off  the 
stump  subsequently ;  if  the  mortification  be  more  extensive, 
amputation  may  be  done  through  the  dead  tissues  (in  order  to 
remove  a  useless  and  offensive  mass),  and  a  second  amputation 
be  performed  when  the  line  of  separation  has  been  clearly  estab- 
lished, in  cases  of  burn  or  scald,  it  is  proper  to  wait  until  the 
sloughs  have  spontaneously  come  away,  and  until  the  reparative 
power  of  nature  has  been  fully  tested,  when,  if  it  be  found  man- 
ifestly inadequate  to  the  task,  an  amputation  may  be  performed 
with  the  best  prospects  of  a  favorable  result. 

Compound  fractures  and  luxations  frequently  render 
amputation  necessary.  The  majority  of  primary  amputations 
in  civil  hospitals  are  for  these  accidents,  and  the  number  of  such 
cases  which  require  removal  of  the  limb  is  constantly  becoming 
larger,  with  the  extension  of  steam  power,  the  multiplication  of 
railroads  and  the  consequent  increase  of  travel. 

Amputation  is  very  often  rendered  necessary  by  gunshot 
injuries.  Though  so  much  has  been  done  of  late  years  to  save 
limbs  in  military  practice  by  the  introduction  of  excision  as  a 
substitute  for  amputation,  still  the  latter  must  always  continue 
to  be  a  frequent  operation  in  the  hands  of  the  army  surgeon ; 
and,  indeed,  in  no  cases  is  it  more  truly  the  "humane  operation" 
than  in  the  frightful  injuries  which  are  produced  by  the  missiles 
of  warfare. 

Various  affections  of  the  bones  and  joints  require  removal 
of  the  limb.  The  number  of  cases  of  this  kind  which  are  now 
submitted  to  amputation  is  happily  gradually  becoming  more 
limited,  thanks  to  the  introduction  of  excision  and  to  the  modern 
improved  methods  of  treating  these  affections  without  operation. 
Still,  it  is  probable  that  there  will  always  remain  a  certain  num- 
ber of  cases,  in  which  the  destruction  of  tissue  is  so  extensive 
that  nothing  short  of  amputation  will  avail  to  save  life. 

Amputation  is  required,  in  certain  lesions  of  arteries  ;  thus, 
if  the  popliteal  artery  be  ruptured,  amputation  is  almost  always 
indicated.  Again,  certain  traumatic  aneurisms,  or  spontaneous 
aneurisms  which  have  become  diffuse,  are  more  safely  treated  by 
amputation  than  in  any  other  way. 
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Morbid  growths,  may  render  amputation  imperative.  Even 
non-malignant  tumors  may,  from  their  size  or  other  circum- 
stances, call  for  removal  of  the  affected  limb,  while  malignant 
affections  of  the  extremities,  especially  if  the  bones  be  involved, 
almost  always  demand  amputation. 

Tetanus  has  been  considered  a  cause  for  amputation,  and 
the  operation  has  occasionally  been  followed  by  recovery  from 
the  disease.  The  experience  of  the  profession  has,  however, 
shown  that  amputation  cannot  be  regarded  as  a  remedial  meas- 
sure  under  such  circumstances,  and  few  surgeons  would  now 
think  it  right  to  add  the  risks  of  a  capital  operation,  when  there 
is  so  little  prospect  of  benefit  accruing  ;  if,  however,  amputation 
was  in  any  case  otherwise  indicated,  the  occurrence  of  tetanus 
would  be  an  additional  reason  for  the  performance  of  the  opera- 
tion. 

Finally,  amputation  may  be  required  for  the  relief  of  deform- 
ity, whether  natural  or  acquired.  These  are  operations  of  com- 
plaisance, and  should  therefore  only  be  performed  with  such 
limitations  as  have  been  already  referred  to. 

Instruments. — The  instruments  required  for  amputation  are 
a  tourniquet  or  other  means  of  controlling  the  circulation,  knives 
of  various  shapes  and  sizes,  saws,  bone-nippers,  artery  forceps 
and  tenacula,  ligatures,  retractors,  sutures  and  suture  needles, 
and  scissors. 

Tourniquet, — The  use  of  a  tourniquet  in  amputation  has 
been  reprobated  by  some  excellent  surgeons,  among  others  by 
the  late  Mr.  Guthrie.  The  only  objections  to  it  are  that  it  pro- 
duces a  certain  amount  of  venous  congestion,  and  that  it  may 
interfere  with  the  muscular  retraction  which  is  desirable  in  the 
circular  operation.  But  by  taking  care  to  elevate  the  limb 
before  screwing  up  the  tourniquet,  and  not  to  do  the  latter  till 
the  moment  before  making  the  incisions,  the  interference  with 
the  return  of  venous  blood  is  so  slight  as  to  be  unimportant, 
while  the  difficulty  as  regards  the  muscles  can  easily  be  obviated 
by  retrenching  the  bone  if  necessary  after  the  vessels  have  been 
secured,  and  the  tourniquet  removed.  In  fact,  the  evils  of  this 
instrument  are  more  apparent  than  real,  while  its  advantages 
are  manifest  and  incontestable.     Guthrie,  and  Hennen  speak  of 
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compressing  the  artery  with  one  hand  while  the  amputation  is 
done  with  the  other,  but  such  a  course  seems  to  me  more  adapted 
to  show  the  skill  and  fearlessness  of  the  surgeon  than  to  promote 
the  good  of  the  patient ;  safety  should  never  be  sacrificed  to 
brilliancy,  and  there  can  be  no  question  that  a  well-applied  tour- 
niquet renders  an  amputation  safer  than  the  best  directed  manual 
pressure ;  for  while  the  latter  can  only  check  the  flow  of  blood 
through  the  main  vessel,  a  tourniquet  controls  all  the  arteries  at 
♦once,  and  it  is  often  the  smaller  vessels  that  give  the  most 
trouble. 

The  best  tourniquet  for  ordinary  use  is  that  known  as  Petit's, 

Fig.  418. 


Petit's  tourniquet. 

from  having  been  introduced  by  the  celebrated  French  surgeon  of 
that  name.  It  consists  of  two  metal  plates,  the  distance  between 
which  is  regulated  by  a  screw,  with  a  strong  linen  or  silk  strap 
provided  with  a  buckle.  It  is  thus  applied :  a  few  turns  of  a 
roller  are  passed  around  the  limb,  and  a  firm  pad  or  compress 
thus  secured  immediately  over  the  main  artery.  Upon  this  pad 
ii  placed  the  lower  plate  of  the  tourniquet  so  that  the  artery  is 
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held  between  this  plate  and  the  bone,  and  the  strap  is  buckled 
tightly  enough  to  keep  the  instrument  in  place.  When  the  sur- 
geon is  ready  to  make  his  incision,  the  screw  is  turned  so  as  to 
separate  the  plates  and  thus  tighten  the  strap  till  the  arterial 
circulation  is  entirely  checked.  It  is  often  said  that,  provided 
the  compress  is  placed  over  the  artery,  it  makes  no  difference  to 
what  part  of  the  limb  the  tourniquet  plate  is  applied ;  this  is  a 
mistake,  and  a  moment's  reflection  will  show  that  it  is  so  ;  the 
mechanism  of  the  tourniquet  is  such  that  it  makes  direct  pres-* 
sure  at  two  points  only,  viz.,  immediately  below  the  plate,  and 
at  a  point  diametrically  opposite  ;  at  every  other  point  of  the  cir- 
cumference the  pressure  exerted  by  tightening  the  strap  is  oblique 
or  gliding.  Hence,  unless  the  plate  be  immediately  over  the 
artery  or  diametrically  opposite  to  it,  the  effect  of  turning  the 
screw  will  be  inevitable  to  push  the  vessel  more  or  less  to  one  side, 
and  thus  the  circulation  may  not  be  controlled,  though  the  instru- 
ment be  applied  as  tightly  as  possible.  Hence,  as  a  rule,  the 
tourniquet  plate  should  go  immediately  over  the  artery :  where 
this  is  not  practicable,  as  in  the  case  of  the  axilla  or  the  popliteal 
space,  it  should  be  placed  at  a  point  diametrically  opposite. 


Fig.  419. 


Fig.  420. 


Signoroni'8  tourniquet. 


Petit'a  tourniquet  applied- 
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Various  other  forms   of  tourniquet  have   been   devised,   but 

none  of  them  approach  in  value  to  that  of  Petit.     The  ordinary 

field  tourniquet^  as  it  is  called,  consists  merely  of  a  strap  and 

buckle  with  a  pad  to  go  over  the  vessel,  Fig.  422  ;  it  is  no  better 

Fig.  421. 

Fig.   422. 


Field  tourniquet. 
Spanish  windlass. 

than  the  common  garrol,  or  Spanish  windlass  (Fig.  421), 
made  with  a  stick  and  handkerchief.  Another  form  is  the  horse- 
shoe or  Signoroni's  tourniquet ,  (Fig.  419),  and  the  various 
artery  compressors,  which  are  designed  so  as  not  to  control  the 
smaller  vessels  ;  however  useful  these  may  be  for  cases  of  aneurism 
or  accidental  hemorrhage,  they  are  not,  I  think,  as  good  as  Petit's 
instrument  for  employment  in  ordinary  amputations.  In  certain 
special  operations,  however,  these  are  very  valuable  ;  thus  hip- 
joint  amputation  is  shorn  of  half  its  terrors  by  the  use  of  Skey's 
tourniquet  or  Lister's  aorta  compressor. 

•Amputating  Knives. — Formerly  surgeons  used  for  the  cir- 
cular operation  a  knife  with  but  one  edge  and  a  very  heavy  back, 
shaped  somewhat  like  a  sickle ;  the  modern  amputating  knives, 
however,  which  are  adapted  for  either  the  circular  or  the  fla{* 
operation,  have  a  sharp  point,  and  are  usually  double  edged  for 
an  inch  or  two  at  the  extremity.  The  length  of  the  knife  should 
be  about  one  and  a  half  times  the  diameter  of  the  limb  to  be 
removed,  and  its  breadth  from  three-eighths  to  three-quarters  of 
an  inch.  Thus,  a  knife  with  a  cutting  edge  eight  or  nine  inches 
long  will  answer  for  most  amputations  of  the  thigh,  while  one 
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with  an  edge  of  six  or  seven  inches  will  do  for  smaller  limbs. 
Double-edged  catlins  are  used  principally  for  the  leg  and  fore- 
arm, and  are  convenient  in  freeing  the  interosseous  space 
for  the  application  of  the  saw;  their  width  should  not 
exceed  three-eighths  of  an*  inch.  Besides -the  ordinary  amputa- 
ting knives,  the  surgeon  should  have  at  hand  one  or  two  strong 
scalpels  or  bistouries,  about  three  inches  long,  while  for  smaller 
amputations,  as  of  the  fingers,  a  very  slender  knife  with  a  heavy 
back  will  be  found  convenient.  The  blade  of  such  a  knife  should 
be  about  two  inches  long  and  an  eighth  of  an  inch  wide. 

Scissors  are  used  to  cut  the  ligatures  and  sutures,  or  to  retrench 
any  projecting  nerves,  tendons,  or  masses  of  fascia. 

SECTION   U. 

MODES  OF   AMPUTATING. 

The  various  modes  of  amputating  may  be  considered  as  mere 
modifications  of  the  two  original  forms  of  the  operation,  the  cir- 
cular and  the  flap  ;  thus  the  oval  operation,  or  that  of  Scoutetten, 
is  based  upon  the  circular,  while  the  different  methods  of 
Vermale,  Sedillot,  Teale,  Lee,  etc.,  are  but  varieties  of  the  flap 
operation. 

Circular  Method. — An  amputation  by  the  circular  method  is 
thus  performed :  Anaesthesia  having  been  induced,  and  the  seat 
of  operation  washed  and  shaved,  the  patient  is  brought  to  the  side 
or  the  foot  of  the  operating  table,  so  that  the  limb  to  be  removed 
projects  well  over  the  edge.  The  circulation  should  be  controlled 
by  means  of  a  tourniquet  or  by  manual  pressure  exercised  by  an 
assistant,  while  another  assistant  holds  the  affected  limb  in  such 
a  position  as  is  convenient  for  the  operator.  The  latter  should 
stand  so  that  his  left  hand  will  be  toward  the  patient's  trunk ; 
thus,  in  amputating  the  right  leg,  the  surgeon  stands  on  the 
patient's  right  side,  while  in  removing  the  left  leg  he  stands 
between  the  patient's  limbs.  The  surgeon  then,  steadying  and 
drawing  upward  the  skin  with  his  left  hand,  slightly  stoops,  and 
carries  his  right  hand,  which  holds  a  knife  of  sufficient  length, 
around  the  patient's  limb,  so  that  the  back  of  the  knife  is  toward 
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his  own  face.     Fig.  423.     Pressing  the  heel  of   the  knife  well 
into  the  flesh,  he  makes  a  circular  sweep  around  the  limb,  rising 

Fig.  433. 


Circular  amputation  of  the  arm. 

as  he  does  so,  and  thus  being  enabled  to  complete  the  whole  or  at 
least  the  greater  part  of  the  cutaneous  incision  with  one  motion ;  a 
few  light  touches  of  the  knife  will  now  allow  considerable  retrac- 
tion of  the  skin,  and,  if  the  limb  be  slender,  this  degree  of 
retraction  may  be  sufficient.  The  first  incision  must  completely 
divide  all  the  structures  down  to  the  muscles.  If  the  skin  have 
not  retracted  sufficiently,  the  surgeon  now,  either  with  the  same 
knife  or  with  an  ordinary  scalpel,  rupidly  dissects  up  a  cuff"  of 
skin  and  fascia,  about  half  as  long  as  the  limb  is  thick.  In 
doing  this,  care  must  be  taken  to  cut  always  toward  the  muscles  ; 
neglect  of  this  rule  will  cause  division  of  the  cutaneous  vessels 
and  consequent  sloughing  of  the  part.  Having  done  this,  the 
operator  grasps  the  cuff  of  skin  with  his  left  hand,  and,  with  the 
large  knife,  makes  another  circular  cut  at  the  point  of  the  cuflPs 
reflection,  through  all  the  muscles  and  down  to  the  bone.  A 
wide  gap  is  usually  immediately  produced  by  the  retraction  of  the 
cut  muscles  ;  if  it  be  not  sufficient,  however,  the  surgeon  quickly 
separates  the  muscular  structures  from  their  periosteal  attach- 
ments with  the  finger  or  the  handle  of  a  scalpel,  pressing  them 
baok  and  thus  cleaning  the  bone  for  the  space  of  about  two 
inches.  If  the  limb  contain  two  bones,  the  interosseous  tissues 
must  be  divided  with  a  double-edged  knife  or  with  the  ordinary 
scalpel.     The  retractor  being  applied  and  firmly  drawn  upward, 
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the  bone  is  now  to  be  sawn  at  the  highest  point  exposed.  It  is 
well  first  to  divide  the  periosteum  with  a  knife,  and  to  use  the 
saw  lightly  at  first,  so  as  to  avoid  splintering.  The  saw  should 
be  held  vertically,  and  if  two  bones  are  to  be  divided,  they 
should  be  sawn  together.  The  assistant  who  holds  the  limb  must 
exercise  care  to  keep  it  in  such  a  position  as  neither  to  interfere 
with  the  action  of  the  saw  nor  to  allow  the  bone  to  break  before 
the  section  is  completed.  As  soon  as  the  limb  is  removed  the  sur- 
geon secures  the  vessels,  momentarily  loosening  the  tourniquet,  if 
necessary,  that  the  gush  of  blood  may  indicate  the  position  of 
the  smaller  arteries,  and,  when  all  bleeding  is  checked,  proceeds 
to  dress  the  stump.  If  any  projecting  spicule  have  been  left  by 
the  saw,  they  must  be  removed  with  strong  cutting-pliers,  and  any 
tendons  or  nerves  that  hang  out  from  the  stump  should  be  cut 
short  with  sharp  scissors.  The  skin  cuff  is  then  brought  together 
with  sutures,  so  as  to  convert  the  circular  into  a  linear  incision, 
its  direction  being  horizontal,  vertical,  or  oblique,  according  to 
fancy  of  the  operator.  It  is  well  to  apply  a  bandage  with  circular 
turns  from  above  downward,  to  the  stump,  so  as  to  prevent  spasm 
or  subsequent  muscular  retraction.  Sometimes  great  difficulty  is 
experienced  in  turning  up  the  skin  cuff,  from  the  conical  shape 
of  the  limb.  In  such  cases  the  surgeon  may  slit  the  cuff  at  one 
or  both  sides,  thus  converting  the  procedure  into  a  modified  flap 
operation. 

Flap  Method. — Amputation  by  the  flap  method  is  susceptible 
of  an  almost  infinite  number  of  variations.  Thus  there  may  be 
only  one  flap,  more  commonly  two,  or  even  a  larger  number. 
The  flaps  may  be  cut  antero-posteriorly,  laterally,  or  obliquely  ; 
they  may  be  made  by  transfixing  the  limb  and  cutting  outward, 
or  may  be  shaped  from  without  inward,  or  one  may  be  made  by 
transfixion  and  the  other  from  without.  They  may  include  the  whole 
thickness  of  tissue  down  to  the  bone,  or  merely  the  skin  and  super- 
ficial fascia,  or  they  may  embrace  the  superficial  muscles,  while 
the  deeper  layer  is  divided  circularly  (Sedillot).  Finally,  they 
may  have  a  curved  outline,  or  they  may  be  rectangular. 

In  practicing  the  ordinary  double-flap  amputation,  the  surgeon 
stands  as  for  the  circular  amputation,  and  grasping  and  slightly 
lifting  the  tissue  which  is  to  form  the  flap,  enters  the  point  or 
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the  long  knife  at  the  side  nearest  himself  ;  then  pushing  it  across 
and  around  the  bone  with  a  decided  but  cautious  motion,  and 
slightly  raising  the  handle  when  the  bone  is  passed,  he  brings  the 
point  out  diametrically  opposite  its  place  of  entrance.     Fig.  424. 

Fig.  424. 


This  cut  represents  the  surgeon  as  standing  on  the  inner  side  ;  it  is,  however,  more 
convenient  on  the  whole  that  he  should  stand  on  the  outer  side.  The  knife  should  be 
carried  along  close  to  the  hone  for  an  inch  or  more  before  it  is  made  to  cut  the  flap. 
Mr.  Haynes  Walton  says  that  it  is  better  to  make  the  lower  flap  flrst,  since  thus,  the 
integuments  being  relaxed,  it  is  easier  to  shape  out  the  upper  flap  accurately. 

Holding  the  blade  in  the  axis  of  the  limb,  he  then  shapes  his  flap 
by  cutting  at  first  downward  with  a  rapid  sawing  motion,  and 
then  obliquely  forward.  Turning  up  the  flap,  he  re-enters  the 
knife  at  the  same  point  as  before,  carries  it  on  the  other  side  of  the 
bone,  brings  it  out  with  the  same  precautions  as  at  first,  and  cuts 
his  second  flap.  He  then  applies  the  retractor,  makes  a  circular 
sweep  to  divide  any  remaining  fibres,  and  saws  the  bone  as  in  the 
circular  operation.  In  many  situations,  as  in  the  front  of  the 
leg  where  the  bone  is  superficial,  it  is  impossible  to  make  a  flap 
by  transfixion,  and  in  any  part,  if  the  limb  be  large,  the  flap  thus 
made  is  unwieldy,  the  skin  retracting  more  than  the  muscles,  which 
project  and  interfere  with  the  closure  of  the  wound.  Hence  it  is 
often  better  to  make  at  least  one  flap  by  cutting  from  without 
inward,  dividing  the  skin  and  superficial  fascia  by  the  first  inci- 
sion, and  the  muscles  by  a  second,  at  a  higher  point. 

In  view  of  the  wasting  and  gradual  disappearance  of  muscular 
tissue,  which  always  takes  place  in  a  stump,  some  surgeons  think 
to  save  time  and  trouble  by  making  flaps  of  skin  only ;  but  apart 
50 — vol.  n. 
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from  the  danger  of  sloughing,  which  always  attends  these  long 
skin  flaps,  unsupported  by  muscle,  the  resulting  stump  is  not  so 
serviceable,  for  though  the  true  muscular  structure  does  indeed 
disappear,  the  fibrous  sheath  of  the  muscle  remains,  becoming 
condensed  into  a  thick  pad  which  forms  a  very  necessary  covering 
for  the  bone. 

In  making  antero-posterior  flaps  by  transfixion,  the  anterior 
one  should  be  cut  first ;  if  the  flaps  are  shaped  from  without 
inward,  the  lower  should  be  formed  first,  as  otherwise  the  blood 
from  the  first  incision  would  obscure  the  line  of  the  second.  In 
making  lateral  flaps,  the  outer  should  be  the  first  cut,  and,  gen- 
erally, it  may  be  stated  that  that  flap  should  be  first  formed  which 
does  not  contain  the  principal  artery. 

Oval  Method. — The  oval  amputation  in  its  simplest  form  may 
be  considered  as  a  circular  operation,  in  which  the  cuff  of  skin 
has  been  slit  at  one  side,  and  the  angles  rounded  off.  In  this 
form  it  is  used  for  disarticulation  at  the  metacarpo-phalangeal 
joints,  and,  with  a  slight  modification,  constitutes  Larrey's  well- 
known  method  of  amputating  at  the  shoulder  joint.  Another 
form  of  the  oval  operation,  which  in  this  case  should  rather  be 
called  elliptical,  is  particularly  adapted  to  the  knee  and  elbow 
joint,  though  it  is  applied  by  the  French  to  other  parts  as  well. 
The  incision  in  this  form  of  amputation  constitutes  a  perfect 
ellipse,  coming  below  the  joint  on  the  front  or  outside  of  the  limb  ; 
the  resulting  flap  is  folded  upon  itself,  making  a  curved  cicatrix 
and  furnishing  an  excellent  curving  for  the  stump. 

Modified  Circular  Operation. — This  plan  seems  to  have 
been  independently  suggested  about  the  same  time,  by  Mr.  Liston 
and  Mr.  Syme.  It  may  be  regarded  as  the  ordinary  circular 
operation,  with  the  skin  cuff  slit  on  both  sides  and  the  angles  trim- 
med off.  It  is  done  by  cutting  with  a  suitable  knife  two  short 
curved  skin-flaps,  and  dividing  the  muscles  with  a  circular  sweep 
of  the  instrument:  it  is  particularly  adapted  to  amputations 
through  very  muscular  limbs. 

Teale's  Method  by  Rectangular  Flaps. — This  operation, 
which  was  introduced  and  systematized  by  Mr.  Teale,  of  Leeds, 
about  fifteen  years  ago,  undoubtedly  furnishes  a  most  elegant 
and  serviceable  stump.     There  are  two  flaps  of  unequal  length, 
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the  shorter  always  containing  the  main  vessel  or  vessels  of  the 
limb.     Fig.  425.     The  flaps  are  of  equal  width,  but  while  one 

Fig.  425. 


Flaps  in  Teale's  amputation. 

has  a  length  of  half  the  circumference  of  the  limb  at  the  point 
where  the  saw  is  to  be  applied,  the  other  is  but  one-quarter  as 
long  (i.  e.  one-eighth  of  the  circumference).  The  lines  of  the 
flaps  should  be  marked  with  ink  or  crayon  before  beginning  the 
operation,  as  otherwise,  especially  in  dealing  with  a  conical  limb, 
it  is  almost  impossible  to  cut  the  long  flap  of  the  requisite  rect- 
angular shape.  Both  flaps  are  to  embrace  all  the  tissues  down  to 
the  bone,  and  the  long  flap,  which  is  in  shape  a  perfect  square,  is, 
after  sawing  the  bone,  folded  on  itself,  and  attached  by  points  of 
suture  to  the  short  flap.  The  advantages  of  this  mode  of  ampu- 
tating are  that  it  secures  a  good  cushion  of  soft  parts  over  the 
end  of  the  stump,  and  that  the  resulting  cicatrix  is  entirely  with- 
drawn from  the  line  of  pressure,  in  adapting  an  artificial  limb  : 
its  disadvantage  is  that  if  used  upon  a  muscular  limb,  it  requires 
the  bone  to  be  divided  at  a  much  higher  point  than  would  other- 
wise be  necessary,  and  thus,  in  the  case  of  the  thigh  at  least,  adds 
much  to  the  gravity  of  the  operation.  Hence,  it  has  been  sug- 
gested by  Prof.  Lister,  to  alter  the  relative  dimensions  of  the 
flaps,  making  the  longer  of  just  sufficient  size  to  bring  the  cica- 
trix out  of  the  line  of  pressure,  while  its  diminished  length  is 
compensated  for  by  increasing  that  of  the  short  flap. 

General  Rules. — As  much  length  of  the  limb  should  be  saved 
as  possible.  The  nearer  the  body,  the  greater  the  danger  ;  and 
in  these  days  of  artificial  substitutes,  even  a  small  portion  of 
the  forearm  or  leg  may  be  made  very  useful. 
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An  ample  sufficiency  of  skin  to  cover  the  bone  must  always  be 
secured.  Some  surgical  writers  think  that  muscular  and  areolar 
tissue  in  a  flap  are  useless,  being  absorbed  ;  but  an  examination 
of  many  stumps  is  sufficiently  convincing  that  this  is  an  error ; 
it  is  far  better  to  have  plenty  of  substance. 

The  incisions  should  be  so  made  as  to  bring  the  cicatrix  where 
it  will  be  subjected  to  the  least  possible  pressure  when  the  stump 
comes  to  be  used. 

Nerve  trunks  must  be  cut  off  short,  and  never  tied  if  this  can 
be  avoided. 

All  bleeding  must  be  completely  arrested  before  the  wound  is 
closed. 

Appliances. — A  good  firm  operating-table  is  very  important. 
Few  beds  are  high  enough  on  firm  enough.  Often  a  kitchen 
ironing-table,  with  a  mattress  on  it,  will  be  available  in  private 
cases. 

To  prevent  hemorrhage,  a  tourniquet  should  be  used.  It  is 
perhaps  more  showy,  but  is  certainly  more  dangerous,  to  trust  to 
pressure  by  the  fingers  of  an  assistant. 

To  divide  the  bone,  an  ordinary  amputating  saw  like  a  car- 
penter's panel  saw  is  the  best.  Bow-saws  are  liked  by  some 
surgeons,  but  are  more  apt  to  break.  Bone-nippers  should  be 
provided  to  cut  away  any  splinters  left  by  the  giving  way  of  the 
bone  before  it  is  entirely  sawed  through. 

To  secure  the  vessels,  one  or  two  tenacula,  artery  forceps,  and 
ligatures,  or  if  preferred,  the  apparatus  for  acupressure,  will  be 
needed.  Styptics  are  often  useful  to  arrest  oozing  ;  or  a  piece 
of  ice,  or  a  stream  of  cold  water,  may  be  used.  Sometimes  mere 
exposure  to  the  air  for  a  few  minutes  will  suffice. 

Sutures  and  needles,  adhesive  strips,  and  materials  for  dress- 
ing, sponges,  hot  and  cold  water,  are  of  course  necessary. 

Dressings. — After  amputation,  the  wound  is  closed  by  bring- 
ing the  opposite  edges  of  the  skin  together.  The  ends  of  the 
ligatures  are  brought  outside,  sometimes  all  at  one  end  of  the 
wound,  sometimes  in  two  or  more  bundles  at  different  points,  as 
the  case  may  be,  and  a  sufficient  number  of  points  of  the  inter- 
rupted suture,  either  silk  or  metallic,  are  applied  to  keep  the 
edges   in   close    apposition.     It  is   always  well,  and  especially 
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in  large  limbs,  where  the  flaps  are 
heavy,  to  reinforce  the  sutures  by  a 
sufficient  number  of  adhesive  strips, 
placed  at  suitable  intervals,  and  long 
enoughjto  take  a  firm  hold.  Fig.  426. 
When  a  patient  has  to  be  moved  soon 
after  the  operation,  as  in  military  sur- 
gery, the  stump  should  be  surrounded 
with  a  piece  of  old  stuff  spread  with 
cerate,  placed  in  a  bed  of  charpie  or 
other  soft  material,  and  a  recurrent 
bandage  (Fig.  427)  well  applied  over 
all. 

Fig.  427. 


Fig.  426. 


Dressing  of  the  stump  by  ad- 
hesive strips. 


A,  adhesive  strip  ;  B,  recurrent  roller. 

Some  surgeons,  among  them  Mr.  Teale,  of  Leeds,  England, 
use  no  dressings,  but  leave  the  stump  exposed,  resting  on  a  pil- 
low. Simple  and  non-cumbrous  dressings,  thoroughly  protecting 
the  part  from  the  air,  are  the  best ;  such  as  a  solution  of  Gossyp- 
ium  or  Staphysagria,  one  part  to  from  fifteen  to  thirty  of 
water,  applied  by  saturating  an  old  towel  with  it,  and  making  of 
this  a  triangular  cap  for  the  stump,  as  recommended  in  Mayor's 
System  of  Bandages,  vol.  1,  p.  123. 
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Should  do  bleeding  occur,  and  the  stump  remain  comfortable, 
there  is  no  need  for  removing  the  dressings  for  several  days, 
unless  they  become  disordered.  An  assistant  is  always  needed 
to  carefully  raise  the  stump  with  both  hands  while  the  old  dress- 
ings, previously  loosened,  are  taken  off,  and  new  ones  applied. 

As  soon  as  suppuration  is  established,  the  dressings  should  be 
changed  daily,  and  Calendula  lotions  be  substituted  for  the  pre- 
vious applications.  Very  gentle  traction  may  be  made  on  the 
smaller  ligatures  at  about  the  tenth  day,  should  they  not  come 
away  earlier  of  themselves. 

With  the  dangers  of  these  cases — pyaemia,  sloughing,  tetanus, 
osteo-myelitis,  necrosis,  deformity  of  stump,  neuralgia — we  can- 
not now  concern  ourselves.  Secondary  hemorrhage  ought  not  to 
occur ;  when  it  does,  good  surgery  demands  the  opening  of  the 
stump  and  the  securing  of  the  bleeding  vessel,  or  the  application 
of  a  tourniquet,  according  to  circumstances. 

SECTION  III. 

AMPUTATIONS  OF  THE  UPPER  EXTREMITY. 

Amputation  (Disarticulation)  at  the  Shoulder  Joint. * 
— Formidablejjas  it  is  in  appearance,  the  statistics  of  this  opera- 
tion are  encouraging.     To  perform  this  operation  creditably  it  is 

necessary  that  the  surgeon  should  have 
a  knowledge  of  the  surgical  anatomy  of 
this  joint.. 

Surgical  Anatomy.— The  head  of 
the  humerus  is  spheroidal,  and  much 
larger  than  the  shaft,  to  which  it  is  set 
on  at  an  angle.  Fig.  428  shows  the 
upper  part  of  the  bone  in  its  outer  and 
somewhat  posterior  aspect.  The  same 
siio'uldeii  joint  — i.  Head      figure  shows  the  bone   in    its  relation 

of  humerus  ;   2.  Clavicle;  3.  ,  i     i      •   i 

Acromion    process  ;    ■*>  Cor-        wjtn  tne  scapula  and  ClaYlCle. 

acoid  process  ;    5.  Dorsum  ol  r  . 

Scapula  ;  6    Insertion  of  pec-  m^e  acromi0n   proieCtS    OUt    OVer   ttie 

toralis  major.  r     J  ■it, 

glenoid  cavity,  curving  sharply  forward  to  articulate  with  tne 
*  See  Amputation  at  theShoulder  Joint,  vol.  1,  p.  708. 
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Fig.  429. 


clavicle ;  the  coracoid  runs  out  just  above  and  in  front,  and  then 
turns  outward. 

Hemorrhage  is  to  be  prevented  by  pressure,  made  either  with 
the  fingers  of  an  assistant,  or  with  the  wrapped  handle  of  a  door- 
key,  upon  the  subclavian  as  it  passes  over  the  first  rib. 

In  all  the  methods  of  operating,  the  portion  of  the  flap  con- 
taining the  artery  is  cut  last,  and  the  surgeon  or  an  assistant 
instantly  grasps  and  secures  the  vessel. 

Operation. — Lis  franc's  method,  by  transfixion,  is  shown  in 
Fig.  429. 

On  the  left  side,  the  surgeon 
standing  on  the  outer  side  of  the 
limb,  the  transfixion  is  made  from 
the  posterior  fold  of  the  axilla  so 
close  to  the  acromion,  that  the  knife 
just  grazes  the  humerus.  The  knife 
having  cut  its  way  out,  and  the  flap, 
thus  made,  2,  3,  4,  being  raised,  the 
joint  is  opened,  the  head  of  the  bone 
tilted  outward,  the  knife  passed  be- 
hind it,  and  the  inner  flap  made  as 
seen  in  the  figure.  On  the  right 
side,  the  transfixion  for  the  posteri- 
or flap  is  in  like  manner  made  first, 
but  the  surgeon,  stands  at  the  inner 

Side,  and  the   knife   goes  from  close     Amputation  at  the  shoulder  joint— 
,       ^  •  r      i  i.i      catlin  making  the  first  flap.    2,3  aud 

to  the  acromion   backward  to  the 4|  anterior  flap.  Aj  clavlclc. 
fold  of  the  axilla. 

Larrey's  Method, — The  surgeon  enters  the  point  of  a  sharp 
knife  below  and  a  little  in  front  of  the  acromion  process,  and 
makes  a  deep  incision  about  three  inches  long  in  the  direction  of 
the  axis  of  the  arm.  From  the  middle  of  this  incision  two  others 
are  made  obliquely  downward  (and  slightly  convex,  if  the  limb 
be  muscular),  so  as  respectively  to  terminate  at  the  points  where 
the  anterior  and  posterior  folds  of  the  axilla  end  in  the  tissues 
of  the  arm.  Fig.  430.  It  is  usually  directed  that  the  anterior 
incision  should  be  made  first,  as  the  posterior  circumflex  artery 
is  larger  than  the  anterior,  but  if  the  subclavian  be  well  commanded 
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Fig.  430.  over  the  first  rib,  there  need  be  no 

fear  of  hemorrhage,  and  it  will 
then  be  most  convenient  to  make 
the  posterior  incision  first,  that 
its  position  may  not  be  obscured 
by  bleeding  from  the  other.  The 
surgeon  next  disarticulates,  rotat- 
ing the  arm  first  outward  so  as 
to  make  tense  the  subscapular 
muscle,  which  he  divides  with  a 
perpendicular  stroke  of  the  knife, 
then  cutting  the  capsule  and  the 
tendon  of  the  long  head  of  the 
biceps,  and  finally  rotating  the 
arm  inward   so  as  to   reach  the 

1  and  2,  Urst  perpendicular  incision:  3.  j    •    n  •      , 

head  of  humerus  j  4  and  5f  posterior  and  SUpra-    and    infraspinatus    mU8- 

anterior  incision.  cieSj  an(j  the  teres  minor.     The 

lateral  incisions  are  lastly  connected  by  a  transverse  cut  through 
the  tissues  of  the  arm,  either  from  without  or  from  within. 
Before  this  final  incision  (which  divides  the  brachial  artery)  is 
made,  an  assistant  should  slip  his  thumb  into  the  wound  and 
control  the  vessel,  which  may  always  be  found  in  the  first  mus- 
cular interspace  from  the  anterior  edge  of  the  axilla ;  the  limb 
being  removed,  the  vessels  are  to  be  secured,  and  the  edges  of 
the  wound  brought  together  so  as  to  make  a  linear  cicatrix. 

Dupuytren's  Method. — This  method  consists  in  making, 
either  by  transfixion  or  from  without  inward,  a  large  flap, 
embracing  almost  the  whole  of  the  deltoid  muscle,  then  disartic- 
ulating, and  finally  cutting  a  short  flap  (in  which  is  the  vessel) 
from  the  inside  of  the  arm.  This  operation  is  more  quickly  per- 
formed than  Larrey's,  but  makes  a  larger  wound,  and  is  not,  I 
think,  so  generally  applicable.  In  either  method  the  principal 
difficulty  is  in  disarticulating,  to  accomplish  which  (in  the  case  of 
fracture  preventing  the  use  of  the  arm  as  a  lever  in  effecting 
rotation)  it  may  be  necessary  to  introduce  the  forefinger  of  the 
left  hand  into  the  capsule,  and  forcibly  drag  down  the  head  of 
the  bone  so  as  to  expose  the  ligamentous  attachments.  In  mak- 
ing the  deltoid  flap  by  transfixion,  the  knife  should  be  entered 
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about  an  inch  in  front  of  the  acromion  process,  and  being  pushed 
directly  across  the  joint  and  capsule,  should  be  brought  out  at 
the  posterior  fold  of  the  axilla.  As  in  Larrey's  operation,  an 
assistant  should  slip  his  thumb  into  the  wound,  and  secure 
he  artery,  before  the  final  incision  is  made. 

imputation  above  the  Shoulder ,  or  amputation  of  the  arm 
with  a  part  or  the  whole  of  the  scapula,  and  perhaps  a  portion  of 
the,  clavicle,  is  occasionally  required  in  cases  of  accident  or  of 
disease.  No  special  rules  can  be  given  for  the  performance  of 
this  operation,  to  which,  whenever  possible,  excision  of  the  parts 
concerned  is  to  be  preferred.  In  cases  of  injury,  the  surgeon, 
must  make  his  flaps  as  best  he  may,  in  view  of  the  extent  and 
direction  of  the  laceration,  and  in  cases  of  amputation  for 
tumors,  etc.,  must  be  guided  by  the  size  and  shape  of  the  morbid 
growth.  The  results  of  this  operation  have  been  more  favorable 
than  might  have  been  anticipated ;  twelve  recorded  cases  in 
which  the  arm  and  a  part  or  the  whole  of  the  scapula  were  torn 
off  by  accidental  violence,  all  terminated  favorably,  while  seven- 
teen cases  in  which  the  arm  and  part  or  all  of  the  scapula,  with 
or  without  a  portion  of:  the  clavicle,  were  removed  by  the  surgeon  at 
the  same  operation,  gave  twelve  recoveries  and  only  five   deaths. 

Amputation  of  the  Arm. — This  is  one  of  the  simplest  and 
easiest  operations  in  surgery. 

In  the  circular  method,  the  skin  is  drawn  upward  after 
division,  and  the  muscles  cut  by  successive  circular  sweeps  with 
the  knife.  In  the  double-flap  method  the  catlin  is  introduced  and 
the  flaps  made,  as  shown  in  Fig.  425,  p.  779. 

A  tourniquet  should  in  either  case  be  used  to  prevent  the  loss 
of  blood.  ' 

It  is  in  the  arm  and  thigh  that  the  want  of  bulk  in  the  flaps 
is  most  likely  to  give  trouble  ;  that  unpleasant  result,  a  conical 
stump,  being  very  apt  to  occur  here. 

•Amputation  through  the  Arm. — The  arm  may  be  removed 
at  any  part  and  by  any  of  the  methods  which  have  been  described; 
those  which  seem  to  me  the  best  are  the  oval  and  the  modified 
circular.  The  bone,  however,  is  situated  so  nearly  in  the  middle 
of  the  limb,  that  an  elegant  and  useful  stump  may  be  formed  by 
any  operation,  and  indeed  the  arm  is  frequently  indicated  as  the 
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typical  locality  for  making  double  flaps  by  transfixion.  If  this 
operation  be  resorted  to,  lateral  flaps  are  the  best,  and  the  outer 
should  be  cut  first ;  the  principal  precaution  to  be  taken  is  to 
divide  the  musculo-spiral  nerve  with  a  clean  sweep  of  the  knife 
around  the  back  of  the  bone,  before  applying  the  saw.  In  ampu- 
tating the  arm,  the  possibility  of  a  high  division  of  the  main 
artery  must  be  remembered ;  occasionally  the  brachial  will  be  the 
only  vessel  that  requires  ligature,  though  usually  there  will  be 
bleeding  from  six  or  seven,  or,  if  the  parts  have  been  long 
inflamed,  twelve  or  fifteen.  If  the  arm  be  amputated  very  high 
up,  particularly  if  the  limb  be  muscular,  there  may  not  be  room 
for  the  application  of  the  tourniquet  in  the  usual  place  ;  it  may 
then  be  safely  applied  to  the  axillary  artery,  the  arm  being  kept 
extended,  so  as  to  make  the  head  of  the  humerus  project  into 
the  axilla,  where  it  forms  a  firm  point  of  resistance  against  which 
to  exercise  pressure,  or  the  surgeon  may,  if  he  prefer,  have  the 
subclavian  artery  compressed  as  it  passes  over  the  first  rib,  by 
means  of  a  wrapped  key  in  the  hands  of  an  assistant. 

In  Teale's  method  as  applied  to  the  arm,  the  long  flap  is  to  be 
made  one-half  the  circumference  of  the  limb,  in  its  outer  surface, 
and  the  short  flap  one-eighth.  The  upper  flap  is  drawn  over  the 
bone  and  twisted  backward  until  the  two  flaps  come  together.  They 
may  be  united  by  wire  sutures,  and  the  stump  either  dressed  in 
the  ordinary  method,  with  Staphysagria  or  Gossypium  water, 
or  left  exposed  to  the  air,  resting  on  a  pillow,  as  advised  by  Teale. 

Amputation  (Disarticulation)  at  the  Elbow.* — This 
operation  is  not  often  done,  but  maybe  effected  by  either  the  cir- 
cular or  elliptical  incision  ;  it  may  also  be  done,  though  less  con- 
veniently, by  making  an  anterior  flap  by  transfixion.  It  is  some- 
times recommended  to  leave  the  olecranon  in  place,  dividing  the 
ulna  below  it  with  a  saw ;  no  particular  advantage,  however, 
attends  this  plan,  and  the  olecranon,  if  left,  is  apt  to  become 
necrosed,  and  interfere  with  the  healing  of  the  stump.  Ampu- 
tation at  the  elbow  was  done  in  nineteen  cases  during  the  late 
war,  and  was  uniformly  successful. 

Surgical  Anatomy. — The  bones  entering  into  the  composi- 
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Fig.  431. 


tion  of  the  elbow  joint  are  (Pig.  431) :  the 
humerus,  the  radius,  and  the  ulna. 

The  figure  shows  the  joint  in  its  anterior 
aspect.-  1,  the  humerus;  2,  the  radius;  3, 
the  ulna ;  4,  5,  the  lower  margins  of  the 
condyles  of  the  humerus  ;  6,  7,  the  line  of  the 
articulation. 

Operation. — This  may  be  done  by  either 
the  circular  or  the  flap  method. 

The  circular  method.    The  surgeon,  stand- 
ing on  the  inner  side  for  the  right,  and  on  the 
outer  side  for  the  left  arm,  grasps  the  fore-      i,  lower  end  of  hu- 
arm  with  his  left  hand,  and  makes  a  circular  T™8  \  2:  ™*iu8 ;  3' 

7  ulna  ;    4,  5,  6,  7,    open- 

cut  through  the  skin  and  fascia  about  four  ings  of  joint. 
fingers5  breadth  below  the  condyles  of  the  humerus,  the  elbow 
being  flexed  at  a  right  angle.  Drawing  the  divided  tissues  well 
up,  he  now  caries  the  knife  around  in  the  same  manner  down  to 
the  bone.  By  a  third  cut  the  biceps  tendon,  brachialis  anticus 
muscle,  and  ligaments  of  the  joint  are  divided.  Lastly,  either 
the  olecranon  is  sawed  through  at  its  base,  or  its  fibrous  attach- 
ments to  the  humerus  are  cut  through. 

The  rest  of  the  operation,  the 
securing  of  the  vessels,  etc.,  is 
done  as  usual.  Fig.  432  rep- 
resents this  procedure,  except 
that  the  skin  flap  is,  as  ad- 
vised by  Velpeau,  turned  up 
like  a  cuff,  1,2.  It  is  better 
to  merely  retract  it,  as  above 
directed. 

The  flap  method.  Standing 
on  the  inner  side  of  the  limb, 
the  surgeon  directs  an  assist- 
ant to  supinate  the  hand  and  to  flex  the  elbow  to  about  135  deg. 
Grasping  the  tissues  in  front  of  the  joint  with  his  left  hand,  he 
now  enters  a  narow  double-edged  knife,  about  an  inch  below  the 
inner  condyle  of  the  humerus,  and  pushes  it  across,  grazing  the 
bones,  so  as  to  make  the  point  emerge  about  two  inches  below 


Amputation  at  the  elbow  Joint, 
lower  end  of  humerus. 


1,  and  2. 
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the  outer  condyle.  The  tissues  thus  transfixed,  the  knife  is  made 
to  cut  its  way  out,  so  as  to  form  a  flap  about  three  inches  in 
length.  Next,  the  posterior  division  is  made  across  the  base  of 
olecranon,  the  anterior  flap  raised,  the  joint  opened  in  front,  the 
ligaments  and  the  triceps  tendon  cut,  and  the  operation  is  complete. 

The  dressing  of  the  stump  thus  made  is  done  in  the  usual  way, 
and  as  heretofore  recommended. 

Amputation  through  the  Forearm.* — This  may  be  done 
by  the  circular  method,  as  shown  in  Fig.  434.     The  surgeon 

Fig.  434. 


Circular  amputation  in  lower  third  of  the  forearm.    2,  the  lower  flap  turned  over 
like  a  coat  sleeve. 

may  stand  on  the  outer  side  of  the  right  limb,  and  on  the  inner 
side  of  the  left,  so  as  to  have  his  own  left  hand  to  turn  back  the 
skin.  After  the  skin  is  turned  back  sufficiently,  the  soft  parts 
being  divided  down  to  the  bones,  a  retractor  of  three  tails  is 
applied  (the  middle  tail  being  passed  between  the  bones),  and  the 
saw  is  used.  Care  must  be  taken  to  apply  the  saw  accurately  to 
both  bones  at  the  same  time. 

Usually,  at  least  three  vessels  have  to  be  secured. 

The  Jlap  method.  Generally  speaking,  it  is  better  to  make 
a  long  posterior  flap,  and  a  short  anterior  one.  Teale's  plan 
answers  very  well  here ;  complete  healing  of  such  stumps  has 
taken  place  within  twenty  days.  Here,  as  in  the  leg,  in  making 
the  incisions,  the  long  flap  should  be  somewhat  wider  than  the 
short  one. 

The  hand  being  semiprone  (the  thumb  upward),  the  surgeon 
stands  on  the  inner  side  of  the  left  limb  and  on  the  outer  side  of 
the  right,  and  with  either  a  large  scalpel  or   a  small  amputating 

*  See  Amputation  of  Forearm,  vol.  1,  p.  712. 
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knife  makes  an  incision  from  three  to  five  inches  long  (according 
to  the  size  of  the  limb),  parallel  with  the  palmar  edge  of  the 
radius  and  about  half  an  inch  from  it.  Next,  carrying 
the  knife  transversely  across  the  back  of  the  limb,  the 
outline  of  the  flap  is  completed  by  a  similar  incision  parallel 
to  the  ulna  and  about  half  an  inch  from  its  palmar  edge. 
This  flap  is  now  dissected  up  from  the  bone,  so  as  to  contain  all 
the  muscular  tissue  (not  tendons)  available  ;  and  then  the  short 
flap  is  made,  beginning  at  about  an  inch  from  the  point  where 
the  knife  was  first  entered,  and  curving  almost  directly  across  to  a 
corresponding  point  at  the  ulnar  side,  the  tissues  being  dissected 
up  as  before.  The  corners  of  these  flaps  are  rounded,  not 
rectangular  as  in  Teale's  method.  Both  flaps  are  now  retracted, 
the  bones  entirely  cleared  of  soft  parts,  interosseous  membrane, 
etc.,  and  the  saw  applied.  The  remainder  of  the  operation  is 
done  as  in  other  cases. 

When  amputation  is  done  low  down  in  the  forearm,  it  is  of 
great  importance  to  make  the  flaps  of  skin  alone,  drawing  out 
the  tendons,  and  cutting  them  off  as  short  as  possible. 

Amputation  (disarticulation)  at  the  Wrist  Joint* — This 


operation  is  sometimes  required  for  injury, 
but  more  commonly  for  disease,  of  the 
hand.  It  may  be  done  either  by  the  cir- 
cular or  by  the  flap  method. 

Surgical  Anatomy. — The  lower  ex- 
tremities of  the  radius  and  ulna  (1,  2, 
Fig.  485),  with  the  intervening  cartilage, 
form  a  somewhat  crescentic  depression,  into 
which  is  received  the  upper  row,  3,  of  carpal 
'bones.  With  the  latter  are  joined  the 
second  row,  4,  of  carpal  bones,  and  with 
these  again  the  metacarpals,  5.  The 
mobility  of  the  wrist  belongs  exclusively 
to  the  radio-carpal  articulation,  and  it  is 
through  this  joint  that  the  operation  is 
best  done,  as  the  small  bones  of  the  wrist 
are  very  apt  to  become  necrosed  if  left. 


Fig.  435. 


Anatomical  appearance 
of  the  wrist  joint.  1, 
radius.  2,  ulna.  3,  first 
row  of  carpus.  4,  second 
row  of  carpus.  5,  mcta- 
carpiof  the  band. 


bSee  imputation  at  the  Wrist  Joint,  vol.  1,  p.  112. 
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Operation. — Circular.     (Fig.    436.)     The  vessels    being 
Fig-  436-  commanded  by  a  tourniquet   over 

the  brachial,  a  small  amputating 
knife  is  swept  around  the  base  of 
the  hand,  a  full  inch  below  the 
styloid  process  of  the  radius  ;  the 
skin  and  superficial  fascia  being 
thus  divided,  are  dissected  up  and 
turned  back.  The  hand  being 
drawn  into  adduction,  the  joint  is 
opened  from  the  radial  side,  the 
dorsal  tendons  and  ligaments 
made  tense  and  divided,  the  ulnar 
circular  amputation  at  the  wrist  lateral  ligament  cut  through,  and 
joint.    i,  radius     2,  ulna.  3, 3,      the  paimar  tendons  drawn   down 

upper  flap  turned  over  like  a  coat  1 

sleeve.  so  as  to  cut  them  as  high  up  as 

possible.  The  vessels  are  then  secured  and  the  wound  dressed 
as  usual. 

Flap.  A  slightly  curved  incision,  its  convexity  downward,  is 
to  be  made  from  close  to  the  tip  of  one  styloid  process  to  the 
other,  over  the  back  of  the  wrist.  The  joint  is  now  opened,  and 
the  lateral  ligaments  divided;  when  by  flexing  the  hand  strongly, 
the  knife  may  be  passed  between  the  radius  and  the  first  row  of 
carpal  bones,  and  the  palmar  fibrous  tissues  cut  through.  The 
palmar  flap  is  now  marked  out  and  dissected  up,  full  two  inches 
in  length,  and  well  rounded  at  the  corners ;  it  should  consist  of 
skin  and  superficial  fascia  only. 

This  flap  may,  by  an  expert  operator,  be  cut  from  within  out- 
ward, but  care  must  be  taken  lest  the  irregularities  of  thickness 
in  the  palm  give  rise  to  defects  in  its  shape. 

Amputation  (disarticulation)  of  the  Metacarpus.* — 
Sometimes,  in  cases  of  injury  especially,  it  is  highly  desirable 
to  save  the  thumb,  although  the  rest  of  the  hand  must  be  sacrificed. 

Operation. — The  hand  being  strongly  supinated,  a  narrow 
double-edged  knife  is  inserted  a  little  below  the  joint  between 
the  unciform  bone  and  the  fifth  metacarpal,  passed  across  the 


*See  Amputation  of  the  Metacarpus,  vol.  1,  p.  713. 
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palm  close  to  the  bones,  and  made  to  emerge  just  below  the 
joint  between  the  trapezium  and  the  second  metacarpal.  It  is 
now  carried  downward  parallel  with  Fig.  437. 

the  bones,  and  made  to  cut  its  way 
out,  forming  a  large  elliptical  pal- 
mar flap,  Fig.  437.  Next,  the  hand 
being  strongly  pronated,  a  semilu- 
nar incision  is  made  across  the  back 
of  the  hand,  as  in  Fig.  438,  about 
one  inch  below  the  carpo-metacar- 
pal  joint;  and  this  flap  being  dis- 
sected  up    and    turned    back,    the 

«,  ,  .  e     ,,  ,  Amputation  of  the  hand.    1,2,3. 

nbrous  attachments    or   the   meta-  anterior  nap. 

carpus  are  all  divided. 

Fig.  438.  Fig.  439. 


Partial  amputation  of  the  hand . 


Amputation  at  the  carpo-phalan- 
geal  articulation  of  the  thumb. 
1,  tuberosity  or  head  of  the 
metacarpus  j  3,  knife  dividing 
soft  structures. 


Disarticulation  of  the  Thumb.— In  Fig.  439,  the  line  of 
incision  is  shown,  beginning  near  the  upper  end  of  the  metacar- 
pal bone,  and  sweeping  round  in  an  oval  direction  so  as  to  come 
just  below  the  metacarpo-phalangeal  joint.     The  soft  parts  of 
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the  angle  of  the  wound  so  made  are  dissected  up,  and  the  head 
of  the  metacarpal  bone  turned  out  as  in  the  figure ;  when  by 
following  it  along  closely,  it  maybe  altogether  removed,  with  the 
thumb.  The  flaps  must  be  brought  together  by  sutures,  arid 
dressed  as  directed  heretofore. 

Disarticulation  of  all  the  Fingers  at  the  Metacarpo- 
phalangeal Joint. * — The  main  point  to  be  borne  in  mind  is  the 
relation  between  the  heads  of  the  metacarpal  bones  and  the  soft 
parts  of  which  the  flaps  are  to  be  made,  viz.:  that  the  line  of  the 
joints  is  about  one  inch  above  that  of  the  webs  between  the 
fingers. 

Operation.— The  hand  is  steadied  in  the  prone  position,  and 
the  thumb  held  out  of  the  way,  by  an  assistant ;  the  surgeon 
makes  a  semilunar  dorsal  incision,  beginning  outside  of  the 
metacarpophalangeal  joint  of  the  little  finger  in  the  right 
hand,  or  of  the  forefinger  in  the  left,  and  going  close  to  the 
roots  of  the  fingers.  Dissecting  up  the  skin  and  superficial 
fascia,  as  far  as  the  joints,  he  next  divides  the  extensor  tendons, 
flexes  the  fingers  strongly,  opens  each  joint,  and  by  touches  of 
the  knife   divides  all  the  lateral  ligaments.     Now,  getting  the 

Fig.  440. 


Amputation  at  the  metacarpo-phalangeal  articulation  of  aU  the  fingers.    1,2,  3, 
anterior  flap;  4,  handle  of  knife  making  posterior  flap. 

blade  of  the  knife,  as  in  Fig.  440,  across  the  line  of  the  joints, 
he  turns  its  edge  forward,  and  makes  it  cut  its  way  out  so  as  to 
form  the  longest  possible  flap  from  the  palmar  tissues. 


♦See  Amputation  of  the  Hand  and  Fingers,  vol.  1,  p.  713. 
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•Amputation  through  the  metacarpus  is  done  much  in  the 
same  way,  except  that  both  flaps  are  first  dissected  up,  and  then, 
a  five-tailed  muslin  retractor  being  applied  to  protect  the  soft 
parts,  the  saw  is  carried  evenly  across  the  bones  so  as  to  divide 
them  all  at  the  same  time. 

imputation  of  the  little  finger  is  much  like  that  of  the 
thumb,  before  described.  The  incision  is  made  along  the  meta- 
carpal bone  and  around  the  base  of  the  finger.  The  soft  parts 
being  stripped  up,  and  retracted,  the  bone  is  sawed  or  nipped  off. 

imputation  (disarticulation)  of  one  finger  may  be  done 
by  a  double  flap  or  by  an  oval  method.' 

Double  Flap  method.  The  adjacent  fingers  being  held 
aside,  the  surgeon  carries  an  incision  from  over  the  head  of 
the  metacarpal  bone  downward,  around  the  side  of  the  finger 
to  its  palmar  surface,  and  thence  to  a  point  corresponding 
to  the  one  above.  A  second  incision  begins  at  the  first  about 
three-quarters  of  an  inch  from  its  commencement,  passes  around 
the  other  side  of  the  finger,  and  falls  into  the  first  about  three- 
quarters  of  an  inch  from  its  termination.  The  flaps  thus 
described  are  dissected  up,  the  joint  exposed,  and  its  fibrous  sur- 
roundings divided. 

Oval  method.     This  is  begun  as  in  the  manner  just  described ; 
but  when  the  knife  reaches  the  side  of  the  finger  it  is  swept 
directly  round  its  palmar  surface,  up  on  the  other      Fig.  441. 
side,  and  backward  on  the  dorsum  to  about  half  an 
inch  from  its  point  of  commencement. 

Disarticulation  of  Phalanges. — Fig.  441, 
shows  the  shape  of  the  different  articulating  ends  of 
the  bones.  1,  the  metacarpal ;  2,  the  first  phalanx  ; 
3,  the  second ;  4,  the  third. 

The  figure  also  shows  the  relations  of  the  flexor 
tendons;  1,  1,  1,  the  joints,  2,  the  flexor  perfora- 
ta, going  to  the  second  phalanx,  3,  the  flexor  per- 

n        &  .  ,         i  -    ,  1,1,  1,2  and 

torans,  going  to  the  third.  3,  show  the 

Operation.— Usually  a  long  flap  is  taken  on  the  splitting  of  the 

r  *  n  tendons  and 

palmar  surface  of  the  finger.     The  finger  is  some-  tneirartnch- 
what  flexed,  and  the  joint  opened  on  the  dorsum,  raeDt' 
Aen,  the  head  of  the  phalanx  being  tilted  up,  the  knife  is  turned, 
51 — VOL.    II. 
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keeping  it  very  close  to  the  bone,  and  made  to  cut  a  long  flap,  as 
broad  as  possible,  from  the  palmar  soft  parts.  . 

The  reverse  method  of  doing  this,  is  to  push  a  narrow  knife 
through  in  front  of  the  joint,  to  cut  its  way  out  and  make  the 
palmar  flap  ;  this  latter  being  then  reflected  upward,  the  joint  is 
opened  and  the  dorsal  soft  parts  divided. 

SECTION  IV. 

AMPUTATIONS   IN  THE   LOWER  EXTREMITY.* 

Amputation  at  the  Hip  Joint. — This,  which  may  fairly  be 
considered  the  gravest  operation  in  the  whole  range  of  surgical 
practice,  is  a  procedure  of  comparatively  recent  introduction. 
The  first  case  which  is  usually  classed  as  an  amputation  at  the 
hip  joint  is  that  in  which  Lacroix  (1748)  removed  the  right  thigh 
at  the  joint,  on  account  of  gangrene,  which  affected  both  limbs, 
and  had  been  produced  by  the  use  of  ergot.  The  amputation  had 
been  nearly  completed  by  nature,  and  he  merely  divided  with 
scissors  the  round  ligament  and  the  sciatic  nerve.  Four  days 
later  he  amputated,  through  the  line  of  separation,  the  left  thigh 
at  the  trochanters :  the  patient,  who  was  a  boy  of  fourteen,  sur- 
vived the  last  operation  for  eleven  days.  Perault,  in  1774,  per- 
formed a  somewhat  similar  operation,  in  a  case  of  gangrene  from 
external  violence,  the  patient  recovering.  The  first  bona  fide 
case  of  hip  joint  amputation  through  living  parts  was  done  by 
Kerr,  of  Northampton,  about  the  same  time,  on  a  girl  of  eleven 
years,  suffering  from  hip  disease,  complicated  with  psoas  abscess 
and  pulmonary  phthisis  ;  she  died  on  the  eighteenth  day.  The 
first  case  of  this  amputation  for  gunshot  injury  was  Larrey's,  in 
1793,  while  the  first  successful  case  in  military  practice  was  that 
of  Mr.  Brownrigg,  in  1812. 

This  very  formidable  operation  has  been  so  many  times  done  with 
success  in  this  country,  as  well  as  abroad,  that  it  cannot  but  be 
regarded  as  among  the  legitimate  resources,  of  surgery,  although 
the  chances  should  be  well  weighed  before  it  is  decided  upon. 

*  Sco  article  on  Amputations  at  the  Hip  Joint  and  Lower  Extremity 
vol,  1,  p.  713. 
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As  performed  for  injury,  it  has  been  far  less  successful  than  as 
performed  for  disease.  As  a  re-amputation  (part  of  the  limb 
having  been  removed  before)  it  is  deprived  of  much  of  its  risk. 

The  chief  danger  is  from  shock,  from  the  loss  of  so  large  a 
portion  of  the  frame.  Another,  much  more  preventable,  is  that 
from  loss  of  blood. 

The  patient  should  be  abundantly  but  not  excessively  stimu- 
lated beforehand. 

At  the  time  of  the  operation,  brandy,  carbonate  of  ammonia 
(suspended  in  sweetened  mucilage,  20  grains  to  a  fluid  half  ounce  ) , 
and  other  stimulants,  should  be  at  hand. 

The  temperature  of  the  operating  room  should  not  be  below 
75  deg.  Fahrenheit. 

One  assistant,  thoroughly  skilled  and  to  depended  upon,  should 
take  charge  solely  of  the  control  of  the  bleeding  (not  of  tying 
the  vessels).  If  the  aortic  compressor  ( to  be  presently  described) 
is  used,  he  should  adjust  and  regulate  this ;  if  not,  he  should 
compress  the  femoral  artery  against  the  brim  of  the  pelvis,  just 
below  Poupart's  ligament,  and  have  no  other  thought  or  duty. 
Either  the  finger,  or  the  handle  of  a  large  door-key,  well  wrapped, 
may  be  used  to  make  the  pressure. 

Another  assistant  should  be  ready  to  secure  and  tie  the  vessels 
as  soon  as  the  flaps  are  made.  The  aortic  compressor  is  com- 
posed of  a  padded  plate,  to  be  placed  at  the  back  of  the  patient, 
and  upon  which  he  lies.  To  this  are  attached  two  upright  bars, 
with  a  sliding  portion  on  each,  fixed  at  any  desired  height  by  a 
small  screw. 

Passing  across  between  the  upper  ends  of  these  sliding  por- 
tions is  a  bar,  carrying  an  upright  screw,  with  at  its  lower  end  a 
plate  suitably  padded,  (This  should  be  so  arranged  as  to  be 
moved  only  up  or  down,  but  not  rotated,  when  the  screw  is 
turned. ) 

When  properly  applied,  the  lower  pad  is  under  the  loins  of  the 
patient,  and  the  upper  one  compresses  the  aorta  against  the  bod- 
ies of  the  vertabrae,  a  little  to  the  left  of  the  median  line ;  the 
mass  of  the  incestines  being  pushed  carefully  over  toward  the 
fight  before  the  screw  is  turned  and  the  pressure  made,  lest  they 
be  bruised  by  it. 
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Surgical  Anatomy. — The  femoral  artery  passes  out  from 
beneath  Poupart's  ligament,  just  in  front  of  the  joint.  About 
two  inches  below  its  point  of  exit,  it  gives  off  the  profunda.  The 
direction  and  shape  of  the  neck  of  the  femur,  its  relation  to  the 
trochanters,  and  the  form  of  the  acetabulum,  must  be  familiar 
to  the  surgeon  by  study  on  the  dead  body,  if  he  would  operate 
confidently,  rapidly,  and  safely. 

A  branch  of  the  internal  iliac  artery  (which  is  therefore  not 
controlled  by  pressure  in  the  groin)  accompanies  the  sciatic  nerve. 
This,  when  aortic  compression  is  not  resorted  to,  must  be  secured 
as  soon  as  possible  after  the  incisions  are  completed. 

Operation. — The  6urgeon  stands  on  the  outer  side  for  either 
limb.  The  patient  is  brought  to  the  very  edge  of  a  firm  oper- 
ating-table, his  nates  just  clearing  it. 

Six  reliable  assistants  are  indispensable.  One  keeps  the  sound 
limb  aside  out  of  the  way  ;  h«  may  also  keep  the  genital  organs 
well  supported.  One  manages  the  limb  to  be  removed.  One 
controls  the  flow  of  blood,  as  before  mentioned.  Another  sponges 
the  wound,  and  secures  the  divided  vessels,  which  it  is  better  the 
surgeon  himself  should  tie.  One,  accurately  instructed  as  to  the 
proposed  steps  of  the  operation,  hands  the  instruments.  One 
administers  the  anaesthetic  and  watches  the  pulse  and  respiration; 
he  should  be  so  experienced  as  to  require  no  directions. 

The  operation  may  be  done  in  various  ways.  In  very  thin 
subjects,  the  soft  parts  may  be  divided  by  cutting  from  without 
inward,  down  to  the  bone  ;  but  when  there  is  any  mass  of  mus- 
cular tissue,  the  "flap  method  by  transfixion"  is  by  far  the  best 
Three  forms  will  be  described  here :  by  antero-posterior  flaps, 
by  lateral  flaps,  and  by  a  long  anterior  and  short  posterior  flap 
(Van  Buren's). 

By  anterior  and  posterior  flaps.  The  limb  being  slightly 
rotated  inward,  and  flexed  somewhat,  the  tip  of  the  long  double- 
edged  knife  is  entered  a  little  above  the  greater  trochanter,  on 
a  line  with  its  posterior  margin,  and  carried  across  the  front  of 
the  joint,  close  to  the  bone,  then  slightly  pushed  backward,  and 
brought  out  in  the  perineal  fold,  a  little  in  front  of  the  tuber 
ischii.  Fig.  442.  It  is  now  carried  downward,  along  the  femur, 
and  then  turned  gradually  upward,  so  as  to  cut   a  flap  from  five 
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to  eight  inches  long,  ac-  Fig.  443. 

cording  to  the  size  of  the 

limb.* 

If  the  vessels  are  not 
perfectly  controlled,  the 
femoral  artery  will  now 
bleed,  and  must  be  instant- 
ly grasped  in  the  flap, 
secured  and  tied. 

The  posterior  flap  is  next 
made ;    the  femur  is  drawn 
downward,  so  that  the  cap- 
sular and  round  ligaments  Amputation  of  th«  hip  joint.    1,  2,  S,  ante- 
i                i.i         *.    .  ,    ,         rior  flap:  4,  knife  In  position  before  the  flap  is 

may   be  readily   divided,      made. 

when  the  long  knife  is  inserted  behind  the  head  of  the  bone, 
beginning  about  one  inch  below  the  line  of  the  first  transfixion, 
so  as  to  make  it^ut  its  way  out  as  before  ;  here  also  forming  a 
flap  from  five  to  eight  "inches  in  length. 

By  lateral  flaps.  The  outer  flap  is  the  one  first  made.  The 
surgeon  determining  the  position  of  the  head  of  the  femur,  passes 
in  the  long  knife  just  over  it ;  but  by  inclining  the  handle  inward, 
he  makes  the  blade  just  graze  the  outer  side  of  the  neck  of  the 
femur,  grasping  the  tissues  while  an  assistant  abducts  the  limb, 
and  bringing  the  point  out  a  little  below  the  tuber  ischii.  Clear- 
ing the  greater  trochanter,  the  knife  is  now  made  to  cut  a  flap 
about  eight  inches  long. 

Next,  by  adducting  the  knee,  the  assistant  holding  the  limb, 
puts  the  capsular  ligament  on  the  stretch,  when  the  surgeon 
divides  it,  inserts  the  knife  behind  the  head  of  the  bone,  and 
cuts  the  inner  flap  about  six  inches  long  beginning  an  inch  below 
the  line  of  commencement  of  the  outer  flap.  As  soon  as  possible 
the  vessels  are  secured.  The  flaps  are  to  be  brought  together 
and  carefully  adjusted  by  the  interrupted  suture,  and  dressed 
as  before  stated,  with  Staphysagria  or  Hypericum  lotion. 

Van  Burerts  method,  is  a  very  excellent  one.     The  anterior 


*  Nothing  but  practice  on  the  dead  subject  will  give  the  knack  of  doing 
this.  It  is  the  same  movement,  but  on  a  larger  scale,  as  in  the  nap 
imputation  of  the  arm. 
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flap  haying  been  formed  by  transfixion,  as  in  the  method  firs 
described,  is  forcibly  drawn  upward  by  an  assistant.  "The  sur- 
geon then,  slightly  kneeling,  carries  the  knife  beneath  the  thigh 
to  its  inner  side,  as  in  a  circular  amputation,  and  placing  its 
heel  on  the  integuments  at  the  internal  angle  of  the  wound, 
sweeps  it  firmly  across  through  the  tissues  on  the  back  part  of 
the  thigh,  cutting  with  a  slight  sawing  motion  down  to  the  bone, 
and  joining  the  two  extremities  of  the  first  incision.  The  long 
knife  is  then  immediately  relinquished,  and  with  a  large,  straight 
scalpel,  the  femur  being  forcibly  abducted,  the  capsule  of  the 
joint  is  laid  open  as  near  as  possible  to  the  acetabulum,  the  round 
ligament  divided  with  the  rotator  muscles  inserted  into  the  tro- 
chanter, and  the  fossa  at;  its  base,  the  assistant  managing  the 
limb  so  as  to  keep  these  parts  successively  on  the  stretch,  and  the 
operation  is  completed.  "*" 

Amputation  of  the  Thigh. t — Amputations  of  the  thigh  are 
commonly  required,  both  for  accident  and  for  disease  ;  they  may 
be  performed  in  three  situations :  immediately  above  the  knee,, 
in  the  middle  of  the  limb,  or  in  its  upper  third.  In  the  amputa- 
tion in  the  lower  and  middle  third,  a  tourniquet  may  be  applied 
high  on  the  limb :  but  when  the  operation  is  done  in  the  upper 
third  there  is  no  space  for  the  application  of  this  insrument,  and 
the  surgeon  must  then  trust  to  an  assistant  compressing  the 
artery  as  it  passes  over  the  brim  of  the  pelvis.  This  is  best  done 
by  grasping  the  great  trochanter  with  the  fingers  of  the  right  hand, 
and  then  applying  the  thumb  firmly  over  the  artery  ;  upon  this  the 
other  thumb  is  then  pressed  as  firmly  as  possible,  and  thus  all 
chance  of  letting  the  vessel  slip  is  prevented. 

The  circular  amputation  of  the  thigh  is  very  simple,  but  the 
cicatrix  falls  over  the  end  of  the  bone.  It  is  thus  performed  : 
An  assistant  grasping  the  limb  with  both  his  hands,  draws  up  the 
skin  as  far  as  possible,  a  movement  which  should  be  instituted  in 
all  circular  amputations,  while  the  surgeon  holds  the  catlin 
lightly,  and  with  his  arm  at  first  placed  under  the  thigh,  divides 
the  skin  and  areolar  tissue  in  one  continuous  sweep  around  the 

*  Trans.  New  York  Academy  of  Medicine,  vol.  1.  Also,  "  Contributions 
to  Practical  Surgery,"  by  W.  H.  Van  Buren,  M.  D.,  Phila.,  1865,  p.  9- 
f  See  Amputation  of  the  Thigh,  vol.  1,  p.  714. 


AMPUTATIONS  IN  THE  LOWER  EXTREMITY. 


799 


limb.  The  assistant  now  retracts  the  skin  more  decidedly  than 
before,  in  which  he  is  assisted  by  the  operator's  touching  the  sub- 
cutaneous tissues  at  various  points  with  the  knife.  Close  to  the 
retracted  integument  the  knife  is  again  laid  on,  and  by  a  second 
circular  sweep  around  the  limb,  the  superficial  muscles  are 
divided.  These  are  pulled  upward  by  a  two-tailed  retractor, 
when,  by  a  third  sweep  of  the  knife  applied  close  to  the  retrac- 
tor, the  bone  is  laid  bare.  Retraction  is  then  applied  to  all  the 
fleshy  textures,  touches  of  the  knife  assisting  to  expose  the  bone 
at  a  higher  point,  and  this  having  been  reached,  complete  isola- 
tion of  the  bone  is  effected  there.  The  saw  is  then  applied,  while 
the  retractor  prevents  the  teeth  of  the  saw  from  lacerating  the 
muscular. tissues.  Bleeding  having  been  arrested,  the  soft  parts 
are  loosened  from  the  pressure  of  the  retractor,  and  are  so 
arranged  by  the  interrupted  suture  and  the  subsequent  dressings 
as  to  make  the  line  of  wound  rectilinear. 

Fig.  443. 


Amputation  of  the  thigh. 

Fig.  443  represents  the  flap  operation.  The  tourniquet  being 
applied,  an  anterior  flap  is  made  by  transfixion,  and  turned 
backward.  Next,  grasping  the  soft  parts  behind  the  bone  with 
the  left  hand,  the  operator  pushes  the  catlin  through  them,  and 
cuts  the  posterior  flap. 
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It  is  much  better  to  make  the  anterior  flap  considerably  longer 
than  the  posterior.  This  greatly  favors  the  escape  of  the  dis- 
charges, and  brings  the  cicatrix  at  a  more  convenient  point. 

Perhaps  a  still  better  method  is  to  make  skin  flaps,  along  one 
anteriorly,  a  short  one  posteriorly ;  and  then,  turning  both  these 
up  out  of  the  way,  to  divide  the  muscles  circularly. 

The  only  objection  to  making  the  long  anterior  flap  in  either 
of  these  methods  is  that  it  makes  the  division  of  the  bone  come 
at  a  higher  point  than  if  the  two  flaps  are  made  of  the  same 
length  ;  and  this  is  perhaps  set  aside  by  the  advantages  ab*ve 
mentioned. 

Teale's  rectangular  method  answers  extremely  well  in  the 
thigh.  The  same  rule  holds  here  as  in  other  situations,  viz.,  to 
make  the  anterior  flap  of  a  length  equal  to  one-half  the  circum- 
ference of  the  limb,  and  of  the  same  width ;  and  the  posterior 
one-quarter  as  long  as  the  anterior.  Thus,  if  the  thigh  is  six- 
teen inches  in  circumference,  the  anterior  flap  wfll  be  eight  inches 
long  and  eight  wide,  and  the  posterior,  two  inches  long  and  eight 


Fig.  444. 


wide.  In  tracing  the  lines 
for  the  flaps,  as  Teale  advises 
to  be  done,  the  inner  line 
should  be  drawn  anterior  to 
that  of  the  vessels,  which 
will  thus  be  in  the  short  or 
posterior  flap. 

Both  flaps  are  dissected 
up  close  to  the  bone,  which 
is  then  sawn  through  at  the 
line     of      their     junction. 

theflaP-  present   the  appearance 

shown  in  Fig.  444. 
Amputation  (Disarticulation)  at  the  Knee  Joint.*— This 
operation,  in  many  cases  a  most  valuable  one,  has  gained  strong 
advocates  within  the  last  few  years,  t 


*See  Amputation  of  the  Knee  Joint,  vol.  1,  p.  715. 

f  See  an  excellent  paper  by  Dr.  Brinton,  of  Philadelphia,  in  the  Ameri- 
can Journal  of  the  Med.  Sciences,  for  April,  1868.  Drs.  Markoe  and 
Stephen  Smith,  of  New  York,  have  also  advocated  it. 
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Surgical  Anatomy. — The  knee  joint  ia  the  largest  in  the 
body,  and  is  conposed  of  the  femur  with  its  condyles,  received 
into  the  two  depressions  at  the  upper  end  of  the  tibia ;  the  patella 
lying  in  front.  Besides  the  capsular  ligament,  these  two  bones 
are  held  together  by  the  ligament  of  the  patella,  or  tendon  of  the 
quadriceps,  in  front,  by  the  hamstring  muscles,  inner  and  outer, 
and  by  the  heads  of  the  gastrocnemii,  posteriorly,  and  by  the  two 
crucial  ligaments  within  the  joint.  Close  behind  the  articulation 
lies  the  artery,  with  the  vein  and  nerve. 

Operation. — This  may  be  done,  like  that  at  the  elbow,  by  the 
circular  method ;  but  the'  flap  is  preferable.  A  long  and  short 
flap  are  generally  made  ;  and  there  are  two  plans,  according  as 
the  long  flap  is  anterior  or  posterior.  The  latter  will  be  first 
described,  although,  when  circumstances  will  admit,  the  anterior 
is  better. 

Long  posterior  flap.  The  knee  being  straight,  an  incision 
is  made,  beginning  on  one  side  of  the  joint,  curving  round  just 
above  the  tubercle  of  the  tibia,  and  ending  opposite  its  point  of 
commencement.  Everything  beiDg  divided  down  to  the  bone,  the 
ligament  of  the  patella  is  cut,  and  the  soft  parts  reflected,  open- 
ing the  joint.  The  crucial  ligaments  are  cut  through,  and  the 
knee  flexed  to  a  right  angle.  Next,  grasping  the  bones  so  as  to 
push  back  the  relaxed  muscles  of  the  calf,  the  surgeon  carries 
the  amputating  knife  back  of  the  head  of  the  tibia,  and  cuts 
downward  so  as  to  make  a  wide  flap  at  least  six  inches  long. 

The  disadvantage  of  this  method  is  that  secondary  hemor- 
rhage is  apt  to  occur   from  the   muscular  arteries   in    the   long 


Long  anterior  flap.  The  knee  being  flexed  at  a  right  angle, 
the  surgeon  describes  with  a  scalpel  an  incision,  beginning  well 
behind  the  condyle  of  the  femur,  passing  downward,  and  curving 
across  the  front  of  the  leg  an  inch  or  more  below  the  tubercle  of 
the  tibia.  This  flap  being  dissected  up,  the  ligament  of  the 
patella  is  cut  close  to  that  bone,  the  joint  opened,  and  the  crucial 
ligaments  divided.  An  amputating  knife  is  now  passed  between 
the  femur  and  tibia,  and  made  to  cut  almost  directly  backward, 
thus  forming  a  posterior  flap  of  very  small  dimensions.  (Fig,  445.) 

The  advantages  of  this  method  are:    that  secondary  hemor- 
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Long  anterior  flap  at  the  knee 
joint.  1,2,3,  lower  flap,  i, 
upper  flap.  5,  knife  in  position 
for  making  posterior  flap 


Fig.  445.  rhage  is  not  likely  to  occur  ;  that  there 

is  a  ready  exit  for  discharges  ;  that  the 
cicatrix  is  so  placed  as  to  be  out  of  the 
way  of  pressure  when  the  stump  comes 
to  be  used. 

The  circular  method  alluded  to  is 
already  described  but  is  not  appropriate 
here  and  is  at  present  wholly  superseded 
by  the  flap. 

Amputation  of  the  Leg/* — This 
operation  may  be  rendered  necessary 
either  by  disease  or  by  injury.  It  may 
be  done  at  any  point,  as  low  down  as 
circumstances  will  permit ;  in  the  old 
days  of  wooden  legs  the  rule  was  to  amputate  high  up,  since 
a  long  stump,  projecting  backward,  would  be  constantly  in  the 
way. 

Various  methods  may  be  adopted,  according  to  the  amount  of 
involvement  of  the  soft  parts.  Sometimes  the  old  circular  opera- 
tion, especially  high  up  toward  the  knee,  answers  very  well.  The 
flap  method,  however,  is  now  generally  preferred,  from  the 
greater  ease  with  which  it  is  done,  and  the  better  position  of  the 
cicatrix. 

Flap  amputation  of  the  leg  may  be  done  in  one  or  two  ways: 
by  getting  a  long  anterior  and  a  short  posterior  flap,  or  the 
reverse, — a  short  anterior  skin  flap,  and  a  long  posterior  muscu- 
lar one.  The  advantage  of  the  former  is  the  more  ready  adjust- 
ment of  the  edges,  and  the  greater  facility  of  exit  for  the  dis- 
charges ;  that  of  the  latter,  the  ease  of  performance,  and  the 
bulk  and  solidity  of  the  stump  when  healed. 

Whichever  is  chosen,  the  spine  of  the  tibia  must  always  be 
sawed  off  obliquely  after  the  division  of  the  bone,  so  as  to  pre- 
vent the  pressure  which  would  otherwise  come  against  the  soft 
parts  in  front,  from  lacerating  the  anterior  flap ;  in  consequence 
of  which  I  prefer  the  circular  method,  both  in  the  leg  and 
forearm. 


y  See  Amputation  of  the  Leg,  vol.  1,  p.  717. 
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Operation. — Long  a/nierior  flap.  The  surgeon  stands  at 
the  outer  side  of  the  right  leg,  at  the  inner  side  of  the  left,  and 
carries  an  incision  from  a  point  far  back  on  the  opposite  surface 
of  the  limb,  downward,  curving  across,  and  then  upward,  so  as 
to  make  a  flap  three-quarters  as  wide  and  long  as  the  circumfer- 
ence of  the  limb  at  the  point  of  commencement.  Dividing  all 
the  tissues  down  to  the  bones,  and  dissecting  them  up,  he  next 
passes  the  knife  behind  both  bones,  and  cuts  the  posterior  flap 
about  one- quarter  as  long  as  the  anterior,  making  it  full  and 
round  in  shape.  Next,  passing  a  double-edged  knife  between  the 
bones,  he  divides  all  the  tissues  at  the  line  of  junction  of  the 
flaps,  and  then  retracting  the  latter,  saws  the  bones  across,  divid- 
ing them  at  the  same  time.  It  remains  only  to  saw  ofl  the  spine 
of  the  tibia,  to  take  up  the  vessels,  and  to  bring  the  flaps 
together.  Teale's  amputation,  the  flaps  being  made  rectangular, 
is  much  like  this,  and  may  be  done  according  to  the  rules  else- 
where laid  down  for  it. 

Long  posterior  flap.  The  surgeon,  standing  as  before, 
makes  his  first  incision  through  the  soft  parts  in  front  of  the 
limb,  from  the  posterior  edge  of  the  bone  on  the  farther  side  to 
the  posterior  edge  of  the  nearer,  curving  it  slightly  with  its  con- 
vexity downward  ;  he  next  enters  a  long  double-edged  knife 
behind  both  bones,  at  the  base  of  this  incision,  and  cuts  the  pos- 
terior flap  from  within  outward,  making  it  of  ample  length  and 
fullness.     Fig.    446.      The  remaining  soft  parts  between  the 

Pig.  446. 


Flap  amputation  of  the  leg  with  the  tourniquet  In  position. 

bones  are  next  divided,  the  flaps  retracted,  the  bones  sawed 
through,  the  vessels  secured,  and  the  wound  closed,  as  in  the 
method  already  described.     On  account  of  the  great  weight  of 
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the  posterior  flap,  it  must  be  very  carefully  supported  until  the 
healing  is  fully  accomplished. 

I  have  always  given  this  latter  method  the  preference  wherever 
it  could  be  performed  at  the  upper  portion  of  the  leg,  and  the 
long  anterior  flap  at  the  lower  part,  and  I  believe  the  experience 
of  nearly  all  surgeons  is  to  the  same  effect.  The  results,  so  far 
as  my  observation  goes,  lead  me  to  the  recommendation  of  these 
methods  as  given  whenever  the  surgeon  has  the  preference  of 
selecting  one  or  the  other  procedure. 

Lateral  flaps  may  sometimes  be  made  in  amputation  of  the 
leg,  where  a  great  saving  of  tissue  can  thus  be  accomplished ; 
one  long  and  one  short  lateral  flap  would  answer  the  best,  but 
the  surgeon  would  have  to  be  guided  in  any  such  case  by  the 
special  circumstances  existing.  The  main  point  would  be  to  pre- 
vent the  pressure  of  either  bone  against  the  upper  or  lower  angle 
of  the  wound. 

The  vessels  to  be  secured  are  the  anterior  and  posterior  tibials, 
the  interosseal  and  peroneal. 

Whatever  plan  is  adopted,  certain  points  must  be  carefully 
attended  to.  The  bones  must  be  sawn  off  as  evenly  as  possible, 
the  soft  parts  between  them  having  been  thoroughly  divided. 
The  saw  must  be  made  to  cut  through  both  bones  at  once,  lest 
the  fibula  should  splinter  up.  The  spine  of  the  tibia  should 
be  sawn  off  obliquely. 

Amputation  at  the  Ankle.* — The  ankle  joint  consists  of  the 
tibia  and  fibula  above,  from  which  project  downward  the  internal 
and  external  malleoli ;  into  the  tenon-like  cavity  thus  formed  is 
received  the  astragalus,  the  lower  member  of  the  articulation. 
Strong  ligaments  at  the  inner  and  outer  side  reinforce  the  capsu- 
lar covering  of  the  joint,  which  is  further  strengthened  by  the 
tendons  which  surround  it.  The  main  vessels  and  nerves  run 
along  the  back  of  the  joint,  curving  under  the  internal  malleolus 
to  get  to  the  sole  of  the  foot.  A  smaller  vessel,  the  dorsalis 
pedis,  runs  in  front. 

Below  the  astragalus,  and  connected  with  it  by  two  distinct 
articulations,  is  the  calcaneum,  or  os  calcis.     This  bone  projects 

*  8ee  Amputation  at  the  Ankle  Joint,  vol.  1,  p.  719. 
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backward  so  as  to  form  the  heel ;  in  one  form  of  amputation,  to 
be  presently  described,  this  posterior  portion  is  used  in  making 
the  b  turn  p. 

Operations. — Chopart's  imputation  removes  all  of  the 
tarsus  except  the  astragalus  and  the  calcaneum.  As  in  the  case 
of  the  last  described  operation,  the  plantar  flap  may  be  made  first, 
or  not  until  after  disarticula-  -p.     ^ 

tion  has  been  effected  ;  the 
former  plan  is,  in  some  re- 
spects, the  best,  as  allowing 
the  flap  to  be  more  regularly 
shaped.  The  incision  should 
start  on  the  outside  of  the 
foot  from  a  point  midway 
between  the  external  malleolus 
and  the  tuberosity  of  the  fifth 
metatarsal  bone,  and  on  the 
inside  from  a  point  half  an 

inch  behind  the  prominence  of    Chopart'e  operation  j  flap  formed  after  dls- 

the  scaphoid.     Disarticulation  articulation, 

may  be  piuch  facilitated  by  forcibly  bending  the  foot  down  so  as 
to  make  tense  the  anterior  ligaments  of  the  joint.  The  sca- 
phoid bone  has  often  been  left,  unintentionally,  in  performing 
this  operation,  the  resulting  stump  being  nevertheless  quite  satis- 
factory. Care  must  be  taken  in  the  after-treatment,  to  prevent 
retraction  of  the  heel,  which  is  apt  to  occur,  and  which  may 
require  division  of  the  tendo-Achillis. 

Sub-astragaloid  imputation. — In  this  operation  all  the 
bones  of  the  foot  are  removed  except  the  astragalus.  Lisfranc 
did  this  amputation  by  cutting  a  dorsal  flap,  Lignerolles  with  two 
lateral  flaps,  and  Malgaigne  by  taking  a  single  flap  from  the  inner 
part  of  the  plantar  surface.  The  best  plan  is,  however,  to  make 
a  flap  from  the  heel,  as  in  Syme's  operation  (to  be  presently 
described),  which  flap  is  then  brought  over  the  astragalus  and 
attached  to  a  short  dorsal  flap  in  front.  Mr.  Hancock  has  col- 
lected twenty-two  cases  of  this  operation,  the  results  of  which 
appear  to  have  been  usually  satisfactory. 

Pirogoff's  Amputation. — In  this  operation  the  whole  of  the 
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foot  is  taken  away  except  the  posterior  part  of  the  os  calcis, 
which  is  brought  up  and  placed  in  contact  with  the  sawn  extrem- 
ities of  the  tibia  and  fibula,  from  which  the  malleoli  have  been 
removed.  The  operation  is  thus  done :  A  somewhat  oblique 
incision,  convex  forward,  is  carried  across  the  sole  of  the  foot 
from  one  malleolus  to  the  other,  and  the  flap  thus  marked  out 
dissected  backward  for  about  a  quarter  of  an  inch ;  a  second 
incision,  slightly  convex  forward,  is  then  made  across  the  front 
of  the  ankle,  so  as  to  open  the  joint;  the  astragalus  is  next  dis- 
articulated, when"  the  surgeon,  applying  a  narrow-bladed  saw,  or 
a  "Butcher's  saw,"  to  the  upper  and  posterior  part  of  the  calca- 
neum,  behind  the  astragalus,  divides  it  obliquely  downward,  in 
the  line  of  the  plantar  incision.     Fig.  448.     The  malleoli  and 

Fig,  448. 


Pirogoff's  ampvitatioB.      Application  of  saw  to  os  calcis. 

articulating  surface  of  the  tibia  are  then  likewise  sawn  off,  and  the 
two  eut  surfaces  of  bone  approximated.  If  Butcher's  saw  be 
used,  the  position  of  the  blade  may  be  reversed  for  the  latter  part 
of  the  operation,  so  as  to  saw  off  the  malleoli  from  behind  for- 
wards. This  amputation  makes  an  admirable  stump,  the  remain- 
ing portion  of  the  calcaneum  becoming  firmly  attached  to  the  bones 
of  the  leg,  and  the  natural  length  of  the  limb  being  retained.  It 
is  particularly  adapted  to  cases  of  injury,  though  it  may  also  be 
employed  in  those  of  disease,  provided  the  calcis  itself  be  not 
involved.     Hancock  has  collected  fifty-eight  cases  of  Pirogoff's 
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amputation,  done  by  British  surgeons,  death  occurring  in  only  five, 
while  a  useful  stump  is  known  to  have  resulted  in  forty-five. 
Five  required  re- amputation.  Stephen  Smith  and  Hewson  have 
particularly  investigated  the  merits  of  PirogofiPs  amputation,  and 
the  latter  believes  it  to  be,  in  one  point,  superior  to  any  opera- 
tion done  higher  up,  in  that  it  enables  the  patient  to  run  upon 
his  stump  as  well  as  to  walk.  The  same  precautions  as  to 
retraction  of  the  heel  are  necessary  in  the  after-treatment  of  this, 
as  in  that  of  Chopart's  operation  ;  the  purpose  was  well  accom- 
plished in  Hewson's  cases  by  applying  a  weight  of  four  or  five 
pounds  to  the  back  of  the  leg,  by  means  of  abroad  strip  of  adhe- 
sive plaster. 

Syme's  Operation. — The  following  is  Mr.  Syme's  own 
description  of  this  operation:  uThe  foot  being  held  at  a  right 
angle  to  the  leg,  the  point  of  a  common  straight  bistoury  should 
be  introduced  immediately  below  the  fibula,  at  the  center  of  its 
malleolar  projection,  and  then  carried  across  the  integuments  of 
the  sole  in  a  straight  line  to  the  same  level  on  the  opposite  side. 
The  operator  having  next  placed  the  fingers  of  his  left  hand 
upon  the  heel,  and  inserted  the  point  of  his  thumb  into  the 
incision,  pushes  in  the  knife  with  its  blade  parallel  to  the 
bone,  and  cuts  close  to  the  osseous  surface,  at  the  same  time 
pressing  the  flap  backward  until  the  tuberosity  is  fairly  turned, 
when,  joining  the  two  extremities  of  the  first  incision  by  a 
transverse  one  across  the  instep,  he  opens  the  joint,  and  carrying 
his  knife  downward  on  each  side  of  the  astragalus,  divides 
the  lateral  ligaments,  so  as  to  complete  the  disarticulation. 
Lastly  the  knife  is  drawn  around  the  extremities  of  the  tibia 
and  fibula,  so  as  to  expose  them  sufficiently  for  being  grasped 
by  the  hand  and  removed  by  the  saw.  After  the  vessels  have 
been  tied,  and  before  the  edges  of  the  wound  are  stitched 
together,  an  opening  should  be  made  through  the  posterior  part 
of  the  flap,  where  it  is  thinnest,  to  afford  a  dependent  drain  for 
the  matter,  as  there  must  always  be  too  much  blood  retained  in 
the  cavity  to  permit  of  union  by  the  first  intention." 

Amputation  of  all  the  metatarsal  bones  (Lisfranc's 
operation)  is  performed  in  the  following  manner :  The  exact  situa- 
tion of  the  articulation  of  the  great  toe  to  the  inner  cuneiform  bono 
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Fig.  448. 


(to  -which  the  tendon  of  the  tibialis  anticus 
may  serve  as  a  guide)  being  ascertained,  a 
semilunar  incision,  with  the  convexity  for- 
ward, is  made  down  to  the  bone,  across 
the  instep,  from  a  point  just  in  front  of 
the  aforesaid  articulation,  to  the  outside 
of  the  tuberosity  of  the  fifth   metatarsal 
bone.      The    flap   of  skin    thus    formed 
being  turned  back,  the  bistoury  is  to  be 
passed  round  behind  the  projection  of  the 
fifth  metatarsal  bone,  so  as  to  divide  the 
external  ligaments  which  connect  it  with 
the    cuboid.     The    dorsal   ligaments    are 
next    to   be  cut   through,    and   then   the 
remaining  ones,  the  bones  being  depressed- 
The  fourth  and  third  metatarsal  bones  are 
to  be  disarticulated  in  a  similar  manner, 
dividing  their  ligaments  with  the  point  of 
the  knife,  and  taking  care  not  to  let  the 
instrument  become  locked    between    the 
bones.     The  first  metatarsal  is  next  to  be  attacked,  and  lastly,  the 
second,  the  extremity  of  which  being  locked  in  between  the  three 
cuneiform,  will  be  more  difficult  to  dislodge.     Perhaps  it  maybe 
convenient  to  saw  it  across.     When  all  the  five  bones  are  detached, 
the  surgeon  completes  the  division  of  their  plantar  ligaments,  and 
slightly  separates  the  textures  which  adhere  to  their  under  surface 
with  the  point  of  the  knife,  and  then,  the  foot  being  placed  hori- 
zontally, he  puts  the  blade  under  the  five  bones,  and  carries  it 
forward  along  their  inferior  surface,  so  as  to  form  a  flap  from 
the  sole  of  the  foot  sufficient  to  cover  the  denuded  tarsal  bones. 
Amputation  of  the  metatarsal  bone  of  the  Great-toe.— 
This  operation  is  performed  precisely  like  the  operation  for  the 
removal  of  the  metacarpal  bone  of  the  little  finger.     An  incision 
is  made  down  to  the  bone  with  a  scalpel  and  is  carried  along  its 
dorsum  and  round  the  root  of  the  great  toe,  pressing  the  knife 
as  close  to  the  bone  as  possible  and  dissecting  it  out  from  the 
surrounding  parts.     The  bone  is  then  cut  through  with  a  pair  of 
bone  forceps,  the  vessels  tied  and  the  flaps  brought  together  as 
heretofore  directed. 


Amputation  showing 
position  of  hand  in  grasp- 
ing the  foot.  1,  2,  3,  line 
of  incision,  4  and  5  thumb 
and  index  finger  on  the 
points  to  denote  position  of 
incision. 
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imputation  of  the  toes  at  any  of  their  joints  is  performed 
in  precisely  the  same  manner  as  amputation  of  the  fingers.  In 
removing  a  single  toe  from  its  metatarsal  bone,  the  surgeon 
should  be  careful  first  of  all  to  ascertain  the  exact  situation  of 
the  joint  which  lies  deeply  imbedded  in  the  soft  structures.  It 
is  important,  in  order  to  preserve  the  elasticity  of  locomotion  to 
save  as  much  of  the  breadth  of  the  foot  as  is  possible. 

Simultaneous,  Synchronous,  or  Consecutive  Amputa- 
tion.— It  occasionally  becomes  necessary,  in  cases  of  severe 
injury,  to  remove  two  or  more  limbs  by  primary  amputation  at 
the  same  time.  Sometimes  this  has  been  done  by  two  surgeons 
operating  simultaneously,  but  it  is  better  for  one  to  do  both 
amputations  consecutively,  beginning  with  the  limb  that  is  most 
severely  hurt.  Though  the  prognosis  of  these  double  amputa- 
tions is  always  unfavorable,  yet  recoveries  have  followed  with 
sufficient  frequency  to  justify  the  surgeon  in  having  recourse  to 
the  knife,  when  the  condition  of  the  patient  will  at  all  permit  it. 
.  If  the  hemorrhage  can  be  effectually  controlled  by  tourniquets, 
it  is  better  to  remove  both  limbs  before  stopping  to  take  up  any 
vessels;  though  if  the  first  amputation  has  produced  much 
depression,  it  may  be  necessary  to  pause  and  administer  restora- 
tives before  proceeding  to  the  second.  Perhaps  the  most  remark- 
able case  of  synchronous  amputation  on  record  is  that  done  by 
Dr.  Koehler,  of  Schuylkill  Haven,  Pennsylvania,  who  thus 
removed  both  legs  and  one  arm  from  a  boy  of  thirteen,  the  lad 
making  an  excellent  recovery  in  spite  of  this  severe  mutilation. 

Dressing  of  the  Stump. — After  an  amputation,  the  stump 
should  not  be  dressed  until  all  hemorrhage  has  ceased.  Some- 
times after  all  the  recognizable  vessels  have  been  secured,  a 
troublesome  oozing  continues  from  the  face  of  the  stump  ;  this 
is  usually  venous  bleeding,  and  will  commonly  cease  of  itself 
when  the  tourniquet  is  removed.  If  it  do  not,  it  may  probably 
be  checked  by  elevating  the  stump,  and  pouring  over  it  a  stream 
of  cold  water,  or  the  application  of  Gossypium  lotion.  Bleed- 
ing from  the  medullary  cavity  of  the  sawn  bone  may  be  stopped 
by  inserting  a  piece  of  dry  lint,  a  plug  of  wood,  or  better,  a 
pellet  of  previously  softened  white  wax  ;  the  latter  has  the  advan- 
tage of  being  perfectly  unirritating,  so  that,  if  necessary,  it  may 
52 — vol.  n. 
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be  allowed  to  remain  when  the  flaps  are  brought  together.     If 
the  surgeon  have  any  reason  to  fear  consecutive  hemorrhage,  the 
stump  should  not  be  finally  closed  for  some  hours,  or  until  com- 
plete reaction  has  occurred,  a  piece  of  lint,  wet  with  Gossypium 
water,  being  meanwhile  laid  between  the  flaps,  to  prevent  their 
adhering,  and  the  sutures  left  loose  until  the  surgeon  is  ready 
for  the  final  dressing.     The  ligatures  are  to  be  brought  out  at 
one  or  both  angles  of  the  wound,  as  may  be  most  convenient  ;  it 
has  been  suggested  to  bring  each  one  through  the  face  of  the 
flap  by  a  separate  puncture,  but  such  a  plan  seems  to  me  more 
adapted  to  delay  union  by  producing  increased  irritation,  than 
to  promote  quick  healing.     The  edges  of  the  amputation  wound 
are  to  be  brought  together,  not  too  tightly ,  by  the  use  of  sutures, 
and  the  flaps,  if  heavy,  may  be  additionally  supported  by  the 
use  of  adhesive  strips.     It  is  a  great  mistake  to   hermetically 
seal  a  stump  ;  there  is  always  a  considerable  flow  of  serum  for 
some  hours  after  an  amputation,  and  if  this  fluid  be  not  allowed 
to  escape  from  the  stump,  it  inevitably  decomposes  and  produces 
irritation.       Various    modes    of  dressing  a    stump  have  been 
employed ;  Mr.  Teale  directed  what  has  been  called  dry-dress- 
ing, which  was,  in  fact,  no  dressing  at  all,  the  stump  being  simply 
laid  on  a  pillow  (which  was  covered  with  gutta-percha  cloth), 
and  protected  by  throwing  over  it  a  piece  of  thin  gauze.     Sir  J. 
Y.  Simpson  highly  commended  the  exposure  of  both  amputation  and 
other  wounds  to  the  air,  calling  the  scab  produced  by  this  exposure 
a  "  natural  wound  lute."     M.  M.  Guerin  and Maisonneuve  have, 
on  the  other  hand,  devised  ways  of  treating  stumps  in  exhausted 
receivers,  giving  their  respective  plans  the  euphonious  titles  of 
"pneumatic    occlusion"     and    "continuous    aspiration."     The 
"antiseptic  method"  of  Prof.  Lister  has  been  quite  extensively 
used  in  the  treatment  of  stumps,  and  is  said  to  answer  a  very 
good   purpose.     The  dressing  which  I  prefer  consists  of  a  piece 
of  sheet  lint  soaked  in  Gossypium  or  Staphysagria  lotion. 
I  have  been  in  the  habit  of  using  one  ounce  of  the  tincture  of 
Gossypium  or  Staphysagria  to  ten  ounces  of  water  ;  if  the  flap 
is  large  and  vascular  I  prefer  the  Gossypium,  if  small  and  little 
hemorrhage  is   present  I  use    the   Staphysagria,   secured  in 
place  with  a  light  recurrent  bandage  ;  the  local  use  of  Gossypium 


AMPUTATIONS  IX  THE  LOWER  EXTREMITY.  811 

is  not  only  soothing  to  the  patient,  but  its  styptic  and  antiseptic 
properties  are  often  useful.  In  military  practice  cold  water  is 
the  most  convenient  application  to  a  recent  stump,  and,  if  not 
too  long  continued,  answers  very  well.  Whatever  dressing  is 
used,  the  stump  should  not  be  disturbed  for  forty-eight  or  seventy- 
two  hours,  by  which  time  suppuration  will  usually  have  begun  ; 
the  wound  may  then  be  dressed  with  Calendula  lotion,  or  with 
any  other  substance  that  the  condition  of  the  part  may  indicate. 

If  organic  sutures  have  been  used,  they  should  be  removed 
about  the  third  or  fourth  day ;  metallic  sutures  may  remain 
longer,  and  need  not  usually  be  taken  away  until  firm  union  has 
occurred,  and  until  they  are  therefore  of  no  further  use.  The 
ligatures  may  be  expected  to  drop  from  the  smaller  vessels  after 
the  fifth  or  sixth  day ;  from  the  larger  arteries  after  the  tenth  or 
twelfth.  The  ligatures  around  the  larger  vessels  should  always 
be  allowed  to  drop  of  themselves  ;  but  when  the  time  usually 
requisite  for  their  separation,  has  elapsed,  the  surgeon  may  at 
each  dressing  gently  feel  them,  to  ascertain  if  they  are  loose. 
If  acupressure  has  been  employed,  the  pins  or  needles  from  the 
smaller  vessels  may  be  removed  on  the  second  day ;  that  on  the 
main  artery  on  the  third  or  fourth,  according  to  the  extent  of 
the  clot  formed,  which  may  be  estimated  by  the  point  at  which 
pulsation  in  the  flap  ceases. 

Structure  of  a  Stump. — A  stump  continues  to  undergo 
changes  in  its  structure  for  a  long  while  after  cicatrization  is 
completed;  the  muscular  substance  wastes,  and  the  muscles  and 
tendons  become  converted  into  a  dense  fibro-cellular  mass,  which 
surrounds  the  bone ;  the  bone  itself  is  rounded  off,  and  its  medul- 
lary cavity  filled  up  ;  the  vessels  are  obliterated  up  to  the  points 
at  which  the  first  branches  are  given  off,  firm  fibrous  cords  mark- 
ing their  place  below ;  the  nerves  become  thickened  and  bulbous 
at  their  extremities,  these  bulbs  being  composed  of  fibro-cellular 
tissue,  with  numerous  nerve  fibrils  interspersed.  Upon  the  firm- 
ness and  painlessness  of  a  stump,  depend  greatly  the  facility  and 
comfort  with  which  an  artificial  limb  can  be  worn.  In  the  case 
of  the  upper  extremity,  there  is  comparatively  little  difficulty,  and 
▼ery  ingenious  and  serviceable  arms  and  hands  are  now  supplied  by 
the  manufacturers.     In  the  lower  extremity,  it  is  found  that  very 
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few  stumps  will  bear  the  entire  pressure  produced  by  the  weight 
of  the  body,  in  walking  upon  an  artificial  limb,  and  hence  a  por- 
tion at  least  of  the  pressure  should  be  taken  off,  by  giving  the 
apparatus  additional  bearings  upon  the  neighboring  bony  promi- 
nences ;  thus  for  an  amputation  of  the  leg,  the  artificial  limb 
should  bear  upon  the  knee,  while  in  the  case  of  a  thigh  stump r 
the  tuber  ischii  and  hip  should  receive  the  principal  pressure. 

Affections  of  Stumps. — Any  one  of  the  constituents  of  a 
stump  may  give  trouble  after  an  amputation,  and  the  treatment 
of  the  morbid  conditions  of  a  stump  is  a  very  important  matter 
for  the  surgeon's  consideration. 

Spasm  of  the  muscles  often  occurs  and  causes  much  suffering 
a  few  hours  after  an  amputation ;  it  is  best  treated  by  the  use  of 
a  moderately  firm  bandage  around  the  part  and  the  internal  use  of 
Aconite,  Nux  Vomica,  Ignatia,  Lachesis  or  Causticum. 

Undue  retraction  of  the  muscles  may  occur  and  continue 
for  days  or  even  weeks  after  an  amputation,,  interfering  with  cic- 
atrization, and  giving  rise  to  a  very  intractable  form  of  ulceration 
or  even  going  so  far  as  to  produce  what  is  called  a  conical  or 
sugar -loaf  stump.  The  mechanical  ulcer,  as  it  is  called,  of 
stumps,  requires  the  limb  to  be  firmly  bandaged  with  circular  and 
reversed  turns  from  above  downward ;  the  action  of  the  muscles 
is  thus  restrained,  and  the  soft  parts  coaxed  downward,  as  it 
were,  and  enabled  to  heal  while  the  tension  is  removed.  There 
is,  however,  another  cause  for  the  production  of  conical  stumps 
in  cases  of  young  persons,  apart  from  muscular  retraction  or 
wasting  by  suppuration ;  this  is  a  positive  elongation  of  the  bone 
by  growth  subsequent  to  amputation.  This  is  chiefly  seen  in  the 
leg  and  upper  arm,  and  its  occurrence  in  these  situations,  rather 
than  in  the  thigh  or  forearm,  is  easily  accounted  for  by  remem- 
bering the  physiological  fact,  that  the  upper  extremity  grows 
principally  from  the  lower  epiphysis  of  the  humerus  and  the  lower 
epiphysis  of  the  radius  and  ulna,  while  the  lower  extremity  grows 
chiefly  from  the  lower  epiphysis  of  the  femur  and  the  upper  of 
the  tibia.  Hence,  in  amputations  of  the  thigh  or  forearm,  the 
principal  source  of  growth  for  that  particular  member  is  taken 
away  ;  while  in  the  upper  arm  or  leg,  it  remains,  and  is  liable  to 
cause  subsequent  protrusion  of   the  bone  through  the  soft  parts. 
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To  whatever  cause  the  existence  of  a  conical  stump  be  traceable, 
if  the  stump  will  not  heal  over  the  bone,  or  if,  though  a  cicatrix 
form,  it  be  thin,  tender,  and  constantly  liable  to  reulcerate,  there 
is  but  one  remedy,  which  is  to  resect  the  projecting  end  of  the 
bone ;  this  is  fortunately  a  proceeding  which  is  attended  with  but 
little  risk,  and  its  results  are  usually  satisfactory. 

Erysipelas  or  diffuse  cellular  inflammation  may  attack  the 
tissues  of  a  stump  ;  and  either  constitutes,  under  these  circum- 
stances, a  very  serious  affection.  All  sutures  should  be  at  once 
removed,  appropriate  local  dressings  applied,  and  the  general 
treatment  adopted  for  that  disorder.* 

Secondary  hemorrhage  may  occur  from  the  vessels  of  a 
stump,  at  any  time  before  complete  cicatrization  has  taken  place. 
If  it  be  not  profuse,  elevating  the  part,  and  the  application  of 
cold,  or  pressure,  will  often  be  sufficient  to  check  the  bleeding  ; 
if  it  continue,  or  recur,  more  decided  measures  must  be  adopted, 
which  is  discussed  in  the  chapter  on  Hemorrhage  from  Wounds, 
vol.  1,  p.  625. 

Aneurismal  enlargement  of  the  arteries  of  a  stump  occa- 
sionally occurs,  and  must  be  treated  on  the  same  general  princi- 
ples as  given  elsewhere  for  aneurismal  varix. 

Neuroma,  or  painful  enlargement  of  the  nerves  of  a  stump, 
occasionally  occurs.  When  it  is  possible  to  detect  any  distinct 
tumor  connected  with  a  nerve,  it  would  be  proper  to  cut  down 
and  remove  it ;  under  other  circumstances  a  reamputation  may 
be  performed,  though  unfortunately  this  is  by  no  means  an  infal- 
lible remedy ;  Dr.  Nott  gives  a  case  in  which  a  man  submitted 
to  three  reamputations  and  three  nerve  excisions  for  neuralgia  of 
a  stump,  deriving  at  last  only  questionable  benefit  from  this  large 
experience  in  operative  surgery.  As  a  palliative  remedy,  the 
application  to  the  stump  of  the  strong  tincture  of  the  root  of 
aconite  is  occasionally  useful,  or  hypodermic  injections  of  Mor- 
phia may  be  used,  with  the  internal  use  of  such  remedies  as  may 
be  indicated  under  the  head  of  Neuralgia. 

The  tendons  in  the  neighborhood  of  a  stump  may  become  con- 
tracted and  cause  troublesome  deformity ;  thus,  after  Chopart's 
-amputation  of  the  foot,  the  natural  arch  of  that  organ  being 

*  See  Ery8ipelas,vol.  1,  p.  357. 
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destroyed,  the  tendo-Achillis  may  be  drawn  up  by  the  powerful 
muscles  of  the  calf,  and  a  painful  form  of  club-foot  result,  the 
cicatrix  being  thrown  against  the  ground  in  walking.  The  occur- 
rence of  this  condition  should,  if  possible,  be  prevented  by  the 
use  of  appropriate  splints  and  bandages,  and  it  may  be  some- 
times even  necessary  to  resort  to  tenotomy  when  milder  measures 
will  not  suffice. 

Periostitis,  Osteitis,  and  Osteo -myelitis,  one  or  all,  may 
occur  in  a  stump,  and  may  defeat  the  surgeon's  anticipations  of 
a  successful  issue.  If  acute  and  extensive,  these  affections 
endanger  life,  and,  especially  in  the  femur,  are  apt  to  terminate 
fatally.  The  diffuse  suppurative  form  of  osteo-myelitis  is 
especially  apt  to  occur  when  the  division  of  the  bone  has  exposed 
the  medullary  cavity,  and  is  almost  sure  to  end  in  pyaemia  and 
death;  the  only  mode  of  treatment  is  reamputation  at  the  nearest 
joint,  and  this  is  of  course  an  almost  desperate  remedy.  Less 
violent  forms  of  bone  inflammation  result  in  the  occurrence  of* 
Necrosis,  which  may  likewise  be  produced  by  injury  from  the 
saw,  at  the  time  of  operation.  The  treatment  of  this  condition 
consists  pretty  much  in  waiting  for  the  natural  separation  of  the 
necrosed  part,  which  will  then  be  exfoliated  as  a  ring  of  dead 
bone,  or  as  a  long  conical  sequestrum.  I  do  not  believe  that 
anything  is  to  be  gained,  under  these  circumstances,  by  inter- 
ference with  the  slow  but  safe  processes  of  nature  ;  in  the  case, 
however,  of  the  occurrence  of  acute  necrosis,  as  it  is  sometimes 
called,  or  more  properly  diffuse  subperiosteal  suppuration,  it 
may  be  necessary  to  reamputate  to  save  life,  just  as  it  would  be 
•  under  the  same  circumstances  occurring  elsewhere  than  in  a  stump.* 

Finally,  an  adventitious  bursa  may  be  formed  over  the  bone 
of  a  stump,  as  in  any  other  part  subjected  to  much  pressure. 
If  this  bursa  become  painful,  the  artificial  limb  should  be  altered 
so  as  to  relieve  it  from  pressure  ;  if  this  be  not  sufficient,  an  effort 
may  be  made  to  obliterate  the  bursa  by  the  introduction  of  the 
tincture  of  iodine  or  by  establishing  a  small  seton,  or  the  bursa 
itself  may  be  excised. 

Mortality  after  Amputation. — The  results  of  amputation 
depend  on  a  variety  of  conditions.     Some  of  these  are  common 


♦See  chapter  on  Kecrosis,  voL  1,  p. 
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to  this  as  to  other  serious  operations,  and  have  mostly  been 
sufficiently  referred  to  in  the  chapter  on  operations  in  general ; 
the  most  important  circumstances  coming  into  this  category  are 
the  age  and  the  constitutional  state  of  the  patient,  and  the 
hygienic  conditions  to  which  he  is  subjected  before,  at  the  time 
of,  and  after  the  amputation.  The  relation  between  the  baro- 
metric  condition  of  the  atmosphere  and  the  mortality  after 
amputation  has  been  particularly  investigated  by  Dr.  Addinell 
Hewson.  He  finds  that,  at  the  Pennsylvania  Hospital,  the 
mortality  varied  from  11  per  cent,  with  an  ascending,  to  20  per 
cent,  with  a  stationary,  and  28  percent,  with  a  falling  barometer. 
While  the  column  of  mercury  was  rising,  the  average  duration 
of  life,  in  fatal  cases,  was  only  seven  days,  but  was  thirteen 
while  the  column  was  falling  ;  and  of  all  the  cases  that  died  within 
three  days,  over  75  per  cent,  proved  fatal  while  the  barometer 
was  rising.  "Surely,"  he  adds,  "  these  figures  need  no  com- 
mentary as  to  how  well  they  sustain  the  idea  that  the  results  of 
operations  are  materially  influenced  by  the  weather,  and  that  the 
risks  from  shock  are  increased  by  opposite  conditions." 

The  most  recent  statistics  as  to  the  influence  of  the  age  of 
patients  upon  the  results  of  amputation  have  been  collected  by 
Mr.  Holmes,  of  St.  George's  Hospital,  who  finds  that  "the  risk 
of  amputation  is  constantly  rising  throughout  life,  and  at  any 
given  period  after  thirty  years  of  age  the  risk  is  more  than  twice 
as  great  as  it  was  at  the  same  period  after  birth." 

Besides  the  circumstances  which  have  been  referred  to,  there 
are  others  which  affect  the  result  of  amputation,  and  which  are 
peculiar  to  this  as  distinguished  from  other  operations ;  these  are 
now  to  be  considered. 

1.  Locality. — The  part  of  the  body  at  which  an  amputation  is 
performed  exercises  an  important  iufluence  on  the  result ;  ampu- 
tations of  the  lower  extremity  are  more  apt  to  prove  fatal  than 
those  of  the  upper,  and  in  the  same  limb  the  rate  of  mortality 
varies  directly  with  the  proximity  to  the  trunk  of  the  point  of 
amputation. 

These  facts  will  appear  from  the  following  table,  which  has 
been  prepared  from  the  published  statistics  of  French,  British, 
and  American  hospitals,  and  from  those  of  our  late  war,  together 
with  those  of  the  war  in  the  Crimea. 
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Table  showing  Mortality  of  Amputations  in  Different  Parts 
of  the  Body,  for  Traumatic  Causes,  in  Civil  and  in 
Military  Practice. 


Civil  Hospitals. 

American  and  Cri- 
mean Wars. 

AG  GBB  GATES. 

o 

o 

1-3 

o 

q 

u 
o 

hi 
o 

CO 
CO 

CO 

.g 

p 

p. 

03  O 

o 

O 

CD 

■g 

s 

A 

33 
o 

3 

Thigh... 

Leg 

Arm. . . . 
Forearm 

269 
476 
256 
197 

143 

216 

67 

25 

53.16 
45.38 
26.17 
12.69 

3516 
3278 
3091 
1046 

2715 

1089 

973 

301 

77.22 
33.22 
31.48 
28.78 

3785 
3754 
3347 
1243 

2858 

1305 

1040 

326 

75.51 
34.76 
31.07 
26.23 

Totals  . . 
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5,529  :  45.68 

In  amputations  of  the  thigh,  the  mortality  varies  according  as 
the  operation  is  done  in  the  upper,  lower,  or  middle  third.  The 
following  are  the  percentages  given  respectively  by  Legouest 
and  Macleod,  both  referring  to  the  British  army  in  the  Crimea, 
though  for  different  periods  of  the  war  : 

Legouest.  Macleod. 

Upper  third 87.2  86.8 


Middle  third 58.5 

Lower  third 55.0 


55.3 
50.0 


2.  The  part  of  the  bone  which  is  divided  in  an  amputation 
influences  the  result,  the  mortality  being  greater  when  the  medul- 
lary cavity  is  opened  than  when  only  the  cancellous  structure  at 
the  end  of  the  bone  is  involved.  This  appears  to  be  owing  to 
the  greater  probability  of  pygemia  supervening  under  the  former 
circumstances.  Of  295  cases  of  amputation  which  were  fol- 
lowed by  pyaemia  during  our  late  war,  155,  or  52.5  per  cent., 
were  through  the  shaft  of  the  femur  {Circular  JVb.  6,  S.  G. 
O.  1865,  p.  43. 

3.  The  nature  of  the  affection  for  which  an  amputation  is 
done,  exercises  a  most  important  influence  upon  the  result;  thus 
amputations  for  injury  are  much  more  fatal  than  those  for  dis- 
ease ;  the  removal  of  a  limb  for  cancer  is  more  likely  to  be  fol- 
lowed by  death  than  the  same  operation  if  practiced  for  caries  or 
a  chronic  joint  affection  ;  while  amputations  of  complaisance  or 
expediency  (as  for  deformity)  are  less  successful  than  those  for 
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other  pathological  conditions.  The  relative  mortality  for  ampu- 
tations for  injury  and  disease,  as  exhibited  by  the  published 
reports  of  hospital  practice  in  various  countries,  is  shown  in  the 
following  table  : 
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Aggregates 

1940 
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41.34 

2180 

654 

30.00 

4120 

1456  35.34 

The  mortality  which  attends  amputations  of  expediency  has 
been  particularly  investigated  by  Mr.  Bryant,  of  Guy's  Hospital, 
who  finds  it  to  be  (in  that  institution)  30.3  per  cent.,  as  com- 
pared with  a  death-rate  of  12.57  per  cent,  for  other  pathologi- 
cal causes  ;  or,  if  the  lower  extremity  alone  be  considered,  the 
former  class  of  cases  gives  a  mortality  of  40  per  cent. ,  and  the 
latter  of  15  per  cent.  (Med.-Chir.  Trans.,  vol.  42,  p.  86). 

4.  In  amputations  of  the  same  category,  the  time  at  which  the 
operation  is  done  exercises  an  important  influence  over  the  result ; 
thus,  amputations  for  acute  affections  of  the  bones  or  joints  are 
much  more  fatal  than  those  for  chronic  diseases  of  the  same 
parts.  Amputations  for  traumatic  causes  are  usually  divided  by 
surgical  writers  into  "primary  or  immediate,  and  secondary  or 
consecutive.  Primary  amputations  are  such  as  are  done  before 
the  development  of  inflammation,  a  period  rarely  exceeding 
twenty-four  hours,  though,  if  there  have  been  much  shock,  it 
may  reach  to  forty-eight  hours,  or  possibly  still  longer,  from  the 
time  at  which  the  injury  was  received.  Military  writers  make 
a  third  class,  the  intermediate,  which  embraces  all  operations 
done  during  the  existence  of  active  inflammation,  reserving  the 
term  secondary  for  such  as  are  done  after  the  subsidence  of 
inflammatory  symptoms,  and  when  the  condition  of  the  part  some- 
what assimilates   the  case   to  one   of   amputation  for   chronic 
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It  is  now  universally  acknowledged  among  military  surgeons 
that  primary  amputations  (except  of  the  hip  joint  and  the  upper 
part  of  the  thigh)  do  better  than  others ;  of  those  which  are  not 
primary,  the  secondary  do  better  than  the  intermediate.  It  is, 
however,  commonly  said  that  in  civil  practice  secondary  amputa- 
tions are  more  successful  than  primary,  and  this  difference  has 
been  accounted  for  by  the  different  hygienic  circumstances  by 
which  soldiers  and  civilians  are  respectively  surrounded.  The 
usual  statement  upon  this  point  is  erroneous,  and  a  careful  col- 
lation of  statistics  will  "show  that  in  both  civil  and  military 
practice,  primary  amputations  are  followed  by  better  results  than 
others.  To  illustrate  this  point,  a  table  has  been  drawn  up  which 
shows  the  results  of  primary  amputations,  or  those  performed  in 
the  pre -inflammatory  stage,  as  compared  with  those  of  all  others 
for  traumatic  causes.* 
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It  will  be  perceived  from  this  table,  that,  except  in  the  reports 
of  Malgaigne,  Hussey,  Fenwick,  and  Buel,  the  primary  amputa- 

*  In  this,  as  in  the  preceding  tables,  double  amputations  are  not 
included ;  this  will  account  for  some  apparent  discrepancies  between 
the  figures  in  the  text  and  those  given  by  the  authors  quoted. 
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tions  have  been  invariably  less  fatal  than  the  others ;  while  in 
the  aggregate  the  mortality  of  the  primary  has  been  nearly  1  in  3, 
compared  with  a  death  rate  of  1  in  2  for  the  intermediate  and 
secondary  operations.  There  are  no  extended  statistics  to  show 
the  relative  mortality  of  the  two  latter  classes  of  amputations  ; 
but  as  far  as  they  have  been  distinguished  by  writers  on  the  sub- 
ject, the  general  impression  has  been  confirmed  that  intermediate 
operations  are  very  fatal,  and  that  those  done  when  the  inflam- 
matory symptoms  have  subsided  are  comparatively  successful. 

These  numerical  considerations,  however,  though  interesting, 
scarcely  give  a  fair  view  of  the  whole  merits  of  the  case  ;  for 
primary  operations  are  naturally  done  in  cases  where  there  is  no 
possibility  of  saving  the  limb,  while  consecutive  amputations  are, 
on  the  other  hand,  performed  in  cases  which  are  to  a  certain 
extent  selected.  Moreover,  the  least  hopeful  cases  among  any 
large  number  are  eliminated  by  death  before  the  secondary 
period  is  reached,  so  that  even  if  the  numerical  chances  of  con- 
secutive operations  were  the  best,  it  would  by  no  means  be 
proved  that  more  lives  would  not  have  been  saved  had  more  limbs 
been  primarily  amputated. 

The  practical  rule  to  be  derived  from  what  has  been  said,  is 
that  in  any  case  of  injury  in  which  it  is  evident  that  an  amputa- 
tion will  be  needed,  the  operation  should  be  done  as  soon  as  pos- 
sible after  reaction  has  occurred,  and  before  the  injured  part  has 
become  inflamed ;  but  if  by  any  chance  this  golden  opportunity 
has  been  lost,  and  the  intermediate  or  inflammatory  stage  has 
come  on,  operative  interference  must  if  possible  be  postponed 
until  the  inflammation  has  measurably  subsided,  and  till  the 
patient's  condition  has  become  assimilated  to  that  of  a  case  of 
chronic  disease  rather  than  of  traumatic  lesion. 

To  complete  this  part  of  the  subject,  I  quote  from  Dr.  Macleod 
{Notes  on  the  Surgery  of  the  Crimean  War,  p.  867)  the 
following  summary  of  the  results  of  primary  and  secondary 
amputations  in  military  practice  : 

Primary  operations,  1047  cases,  874  deaths  ;  mortality  35.7  per  cent. 
Secondary    do  594    do     814    do  do        52.8        do 

A  percentage  which  it  will  be  observed,  corresponds  very 
closely  with  that  derived  from  observations  in  civil  hospitals. 
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The  complete  statistics  of  amputations  in  the  late  war  of  the 
rebellion  have  not  been  published ;  the  following  extract 
from  Circular  No.  6,  S.  G.  0.,  1865,  will  serve,  however,  still 
further  to  confirm  what  has  gone  before.  Of  1597  amputations 
of  the  thigh,  "the  date  of  operation  is  ascertained  with  precision 
in  1061.  Of  these,  423  were  primary,  and  638  were  inter- 
mediate or  secondary.  The  ratio  of  mortality  was  54.13  in  the 
former,  and  74.76  in  the  latter." 

Causes  of  Death  after  Amputation. — The  causes  of  death 
after  amputation  have  been  made  the  subject  of  special  study  by 
several  writers,  among  whom  may  be  particularly  mentioned 
Malgaigne,  James,  Bryant,  Holmes,  and  Birkett.  The  three 
last  named  gentlemen  are  the  most  recent  authorities  on  the 
matter,  and  I  will  terminate  this  chapter  by  quoting  some  of  the 
conclusions  appended  to  their  excellent  papers.  Mr.  Holmes 
finds  from  examining  the  records  of  300  cases — 

"That  a  considerable  proportion  of  cases  must  occur  in  hos- 
pital practice,  in  which  death  is  really  inevitable,  although  it  is 
not  known  to  be  so  at  the  time  of  amputation. 

That  of  the  fatal  cases  which  remain,  in  about  one  half  death 
is  due  mainly  to  previous  disease  or  injury. 

That  secondary  hemorrhage  is  hardly  ever  a  cause  of  death, 
except  in  persons  with  diseased  arteries. 

That  death  from  exhaustion  hardly  ever  occurs  without  previous 
disease,  obviously  proved  both  by  symptoms  and  post-mortem 
appearances. 

That  the  other  hospital  affections  (erysipelas,  diffuse  inflam- 
mation, and  phagedsena  or  hospital  gangrene)  are  rare  in  sub- 
jects previously  healthy,  and  that,  as  a  rule,  they  only  prove 
fatal  when  they  are  the  precursors  of  pyaemia. 

That  therefore  any  attempt  to  estimate  the  dangers  of  ampu- 
tation in  hospital  practice,  or  to  diminish  its  mortality,  must  be 
based  upon  a  knowledge  of  the  conditions  under  which  pyaemia 
occurs  in  cases  treated  separately,  and  in  patients  congregated  in 
hospital  wards. " 

Mr.  Bryant's  tables  likewise  include  300  cases,  and  from  his 
4i General  Conclusions"  I  select  the  following  : 
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That  Py&mia  is  the  cause  of  death  in  42  per  cent,  of  the 
fatal  cases,  and  in  10  per  cent,  of  the  whole  number  amputated. 

That  exhaustion  is  the  cause  of  death  in  33  per  cent,  of  the 
fatal  cases,  and  in  8  per  cent,  of  the  whole  number  amputated. 

That  the  following  causes  of  death  are. fatal  in  the  annexed 
proportions : 

Of  fatal  oases .  .Of  Tvholc  number . 

Secondary  hemorrhage 7.0  per  cent.,  or  1.66  per  ceat. 

Thoracic  complications 5.6       "  "  1.33 

Cerebral           do            3.0        "  "  .66 

Abdominal       do           1.4        "  "  .33 

Renal                do           3.0        "  "  .66 

Hectic               do             3.0        "  "  .66 

Traumatic         do          7.0        "  "  1.66 

Py&mia  is  the  chief  cause  of  death  after  pathological  ampu- 
tations, after  those  of  expediency,  and  after  primary  amputa- 
tions for  injury. 

Exhaustion  is  the  chief  cause  of  death  after  secondary 
amputations  for  injury,  and  ranks  next  to  pyaemia  as  a  cause  of 
death  after  the  primary,  and  those  classed  as  pathological  (see 
Med.  Chir.  Trans.,  vol.  42.  pp.  85-90). 

Mr.  Birkett,  from  a  study  of  171  cases,  in  which  the  opera- 
tion was  performed  either  by  himself  or  under  his  direction,  con- 
cludes that  "a  large  proportion  of  the  patients  submitted  to 
amputation,  when  inmates  of  a  metropolitan  hospital,  are  the 
subjects  of  more  or  less  advanced  chronic  disease  of  the  thoracic 
or  abdominal  viscera,"  and  that  "the  chances  of  death  after 
operations  appear  to  depend  almost  entirely  upon  the  previous 
state  of  each  patient's  constitution." 
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CHAPTER  XXL 

MINOR    OPERATIONS. 


SECTION  I. 

OPERATIONS   EOR   NiEVUS. 


Naevus  is  an  affection  very  analogous  to  aneurism  by  anas- 
tomosis, but  differs  from  it  in  involving  chiefly  the  capillaries  or 
veins.  When  congenital,  naevus  constitutes  the  so-called  mother's 
mark. 

Capillary  Nsevi,  which  are  commonly,  if  not  always,  con- 
genital, occur  as  flattened  elevations,  of  a  red  or  purple  hue, 
usually  upon  the  face  or  upper  part  of  the  trunk,  but  occasionally 
in  other  situations.  They  may  involve  a  considerable  extent  of 
surface,  but  rarely  give  any  annoyance  except  from  the  attend- 
ant deformity.  Sometimes,  however,  they  ulcerate  and  bleed. 
They  consist  of  a  congeries  of  capillary  vessels,  and  may  accom- 
pany the  aneurism  by  anastomosis  on  the  one  hand,  or  the  venous 
nsevus  on  the  other. 

Venous  JYtevi  occur  as  prominent  tumors  or  outgrowths,  of  a 
reddish  purple  hue,  smooth  or  lobated  in  outline,  and  somewhat 
compressible,  doughy,  and  inelastic  to  the  touch  ;  they  are  less 
exclusively  confined  to  the  upper  part  of  the  body,  and,  in  their 
structure,  consist  of  thin  tortuous  and  sacculated  veins,  often 
interspersed  with  cysts.  Venous  naevi  may  occur  subcutane- 
ously,  when  they  form  tumors  which  may  be  partially  emptied 
by  pressure,  slowly  filling  again  when  the  pressure  is  removed, 
and  becoming  distended  by  violent  exertion  or  struggling  on  the 
part  of  the  patient. 

Operations.— Cutaneous  nxvi  which  are  small  and  not  dis- 
posed to  spread,  may  often  be  left  without  operative  treatment— 
when  they  may  disappear  spontaneously  ;  and,  on  the  other  hand, 
a  nsevus  may  involve  such  a  large  extent  of  surface  as  to  forbid 
any  attempt  at  its  removal.     The  shriveling  of  small  cutaneous 
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naevi,  may  sometimes  be  hastened  by  the  application  of  tincture 
of  Iodine,  Moderately  large,  or  subcutaneous,  or  even  small 
cutaneous  naevi,  if  they  are  so  placed  as  to  cause  disfiguration, 
may  be  removed  by  several  methods.  Various  plans  have  occa- 
sionally proved  successful,  such  as  vaccination  over  the  growth, 
the  use  of  a  seton,  the  introduction  of  heated  wires,  electro- 
puncture,  or  subcutaneous  discission  with  compression :  the 
best  modes  of  treatment,  however,  are  commonly  the  application 
of  caustics,  the  use  of  coagulating  injections,  excision,  and 
ligation. 

When  the  naevus  is  superficial,  and  so  situated  that  the  pres- 
ence of  a  scar  will  not  be  particularly  objectionable,  the  applica- 
tion of  nitric  acid  or  the  Vienna  paste  may  suffice  to  effect  a 
cure,  the  application  being  repeated  if  there  be  any  tendency  to 
a  recurrence  of  the  affection. 

Anaesthesia  is  not  necessary  in  children  under  two  or  three 
years  of  age,  on  whom  these  operations  are  generally  done. 

1.  Vaccination.  This  may  be  done  either  by  the  ordinary 
plan,  scoring  the  skin  over  the  n&vus  and  applying  the  lymph  or 
the  scale  softened  in  water,  or  by  saturating  a  silk  thread  with 
the  softened  scale,  and  passing  it  through  the  growth.  The  lat- 
ter plan  has  been  found  perfectly  successful  in  small  and  superfi- 
cial nsevi. 

2.  Injection.  With  a  small  hypodermic  syringe,  a  few  drops 
of  a  strong  solution-  of  perchloride  of  iron,  or  nitrate  of  silver, 
may  be  injected  into  the  substance  of  the  naevus,  which  becomes 
inflamed,  and  either  shrinks  away,  or  suppurates.  Of  course 
this  may  be  repeated  at  different  points,  if  the  growth  is  of  large 
size,  and  if  the  first  operation  fails  to  act  upon  the  whole  of  it. 
(Fatal  results  have  been  met  with  from  the  injection  of  nsevi  on 
the  face  or  neck ;  and  it  would  be  safer,  even  in  the  extremities, 
to  occlude  the  veins  at  the  cardiac  side  of  the  growth  by  pres- 
sure, for  a  short  time — a  quarter  of  an  hour  at  least — after  the 
throwing  in  of  the  fluid.) 

3.  Cauterization.  This  may  be  done  either  with  the  actual 
cautery,  or  with  nitrate  of  silver.  An  ordinary  cauterizing  iron 
may  be  lightly  applied  at  a  white  heat ;  or  if  the  naevus  be  very 
small,  several  heated  needles  may  be  thrust  through  it.     Or,  a 
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broad  needle  or  very  narrow  bistoury  may  be  passed  into  the  lit- 
tle tumor,  withdrawn,  and  a  probe  coated  with  nitrate  of  silver 
inserted  in  the  orifice.  This,  also,  can  be  done  at  several  points 
if  desired.  Should  troublesome  hemorrhage  ensue,  the  surgeon 
may  at  once  resort  to  the  ligature,  to  be  presently  described. 

4.  Ligation,  Sometimes  the  vascular  mass  is  pediculated, 
when  a  silk  thread  may  be  tightly  tied  around  is*  base.  When  it 
involves  the  skin,  two  needles  may  be  thrust  under  it,  at  right 
angles  to  one  another,  and  a  thread  tied  around  them  so  as  to 
strangulate  the  vessels.  If  the  naevus  be  of  irregular  shape,  it 
will  sometimes  be  necessary  to  pass  several  needles,  and  to  tie 
the  silk  thread  around  them  all.  In  the  case  of  an  irregular  or 
elongated  nsevus,  a  ligature  may  be  applied  as  in  Fig.  450.      A 

Fig.  450.  needle  is  armed  with  a  very  strong 

thread,  and  carried  across  the  base 
of  the   growth   near    its    end  ;    the 
thread  is  then  cut  at  the  eye  of  the 
needle,  and  one  of  its  ends  taken  up 
and  carried  across  again,  to  be  again 
cut  at  the  eye  of  the  needle.     This 
Method  of  ligatiDgaDaevus.         maybe  repeated  as  often  as  neces- 
sary, until  the  whole   mass  can  be   strangulated   by   knotting 
together  two   of  each  three  pair  of  ends,  and  strongly  drawing 
the  third  pair,  which  may  then  be  tied. 

For  naevus  of  the  tongue,  the  use  of  the  ecraseur  may  be 
advantageously  substituted  for  that  of  the  ligature.  H.  Lee  has 
recently  recommended,  in  cases  of  vascular  tumor  of  the  face  and 
neck,  the  use  of  India-rubber  thready  instead  of  the  common 
ligature,  the  elastic  contraction  of  this  agent  serving  to  divide 
the  tissues  without  hemorrhage,  and  thus  effecting  rapid  and 
painless  removal  of  the  morbid  growth. 

5.  Exseclion.  Usually  there  is  no  vessel  of  any  size  going 
to  a  nsevus  ;  and  hence,  by  making  slight  pressure,  incisions  may 
be  made  around  it,  the  whole  mass  removed,  and  the  bleeding 
readily  checked. 

Another  plan  is  to  pass  two  or  more  needles  across  under  the 
growth,  entering  them  and  bringing  them  out  about  one-eighth 
of  an  inch  from  its   margins ;  than  to  excise  it,  and  close  the 
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wound  at  once  by  applying  a  thread  over  the  needles  as  in  the 
ordinary  harelip  suture. 

Whichever  of  these  plans  is  used,  except  the  first,  a  very  sim- 
ple protective  dressing,  such  as  lint  dipped  in  Hypericum 
water,  or  a  piece  of  soft  rag  spread  with  Hypericum  cerate, 
should  be  put  on,  and  secured  with  a  few  adhesive  strips.  When 
the  part  will  be  covered  by  the  clothing,  the  latter  form  of  dress- 
ing is  best,  for  obvious  reasons. 

SECTION  n. 

OPERATIONS   FOR  VARICOSE  VEINS. 

Dilatations  of  the  superficial  veins  of  the  lower  extremity  are 
sometimes  so  troublesome,  from  painful  pressure  on  nerves,  from 
preventing  the  healing  of  ulcers,  or  from  the  risk  of  their  burst- 
ing, as  to  justify  an  operation  for  their  obliteration. 

Operation. — Anaesthesia  is  hardly  necessary.  A  harelip  pin 
is  passed  through  the  skin,  dipped  clear  under  the  vein,  and 
brought  out  on  the  other  side ;  the  points  of  entrance  and  exit 
being  about  a  quarter  of  an  inch  from  the  enlarged  vessel,  (Care 
must  be  taken  not  wound  the  vessel.)  This  being  done  at  sev- 
eral points  half  an  inch  to  an  inch  apart  (the  upper  pin  being  first 
inserted),  bits  of  bougie  are  laid  over  each  pin,  parallel  with  the 
vein,  and  silk  threads  tied  in  a  figure-of-8  over  the  ends  of  the 
pin,  between  which  and  the  bougie  the  vein  is  compressed  and 
occluded.  In  five  or  six  days  the  threads  may  be  cut,  and  the 
pins  drawn  out.  A  bandage  or  an  elastic  stocking  should  be 
worn  for  some  time  afterward.  It  is  obvious  that  this  plan  is 
very  analogous  in  principle  to  that  of  acupressure,  described  in 
vol.  1,  page  163. 

Hypodermic  Injection. — The  hypodermic  method  of  treat- 
ment is  now  very  much  used,  and  it  is  probable  that  its  full  capa- 
bilities have  not  even  yet  been  developed.  The  physician 
employs  a  considerable  variety  of  drugs  by  this  method,  but  the 
only  remedy  which  has  been  as  yet  much  used  in  surgery  by 
hypodermic  injection  is  Morphi d>  though  some  experiments  have 
lately  been  made  with  Mercury  thus  administered  in  cases  of 
53 — vol.  n. 
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syphilis.  The  most  convenient  preparation  of  Morphia  for 
hypodermic  use  is  the  strong  solution  of  the  sulphate,  known  as 
Magendie's  solution.  Its  strength  is  sixteen  grains  of  the  salt  to 
the  fluid  ounce,  and  eight  minims  therefore  contain  about  a  quar- 
ter of  a  grain  of  Morphia ,  which  is  a  large  enough  dose  to 
begin  with.  The  cylinder  of  the  hypodermic  syringe  should  be 
of  glass  and  graduated  to  minims,  and  the  piston  should  fit  accu- 
rately* In  giving  hypodermic  injections,  the  surgeon  should  pinch 
up  a  fold  of  skin  with  the  left  hand,  and  thrust  in  the  nozzle  of 
the  syringe  with  a  quick  motion  and  in  a  somewhat  oblique  direc- 
tion ;  great  care  must  be  takefl  to  avoid  any  subcutaneous  vein, 
as  from  neglect  of  this  precaution  serious  symptoms  of  narcotio 
poisoning  may  be  rapidly  induced,  the  drug  being  instantly 
thrown  into  the  circulation,  instead  of  being  gradually  introduced 
by  absorption  from  the  subcutaneous  areolar  tissue.  The  nozzle 
of  the  syringe  should  be  kept  sharp  and  scrupulously  clean ; 
if  it  be  not  clean,  its  use  is  apt  to  be  followed  by  considerable 
irritation,  and  sometimes  the  formation  of  a  small  abscess  ;  a 
result  which  very  rarely  follows  the  hypodermic  injection  of 
Magendie's  solution,  with  a  clean  syringe.  I  have  used  this 
method  of  relieving  severe  pain  successfully  when  Qther  remedies 
failed  of  relief,  and  after  composure  of  the  system  for  a  few 
hours  a  return  to  the  same  remedies  effected  a  cure  of  the  disease. 

SECTION  in. 

VACCINATION. 

Vaccination  is  usually  performed  by  the  physician  or  accouch- 
eur, rather  than  by  the  surgeon  ;  still  it  may  be  regarded  as  a  sur- 
gical operation,  and  a  brief  reference  to  it  will,  therefore,  not  be 
out  of  place.  Vaccination  may  be  effected  either  with  the  lymph 
of  the  vaccine  vesicle,  with  the  dried  scale,  or  with  the  pure 
vaccine  virus  ;  the  scale  is  probably  more  often  employed  i» 
this  country,  and  is  usually  quite  satisfactory.  The  scale  should 
be  of  a  dark  amber  color,  and  not  too  thin  ;  a  sufficient  portion 
is  to  be  shaved  off  with  a  lancet,  and  rubbed  up  with  a  few  drop* 
of  water  till  it  forms  a  mixture  of  creamy  consistence.    Tltf 
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*kin  is  then  to  be  slightly  abraded  with  a  dull  lancet,  until  the 
slightest  pink  tinge  is  perceived,  when  the  vaccine  matter  is  to 
be  applied,  and  slowly  'worked  in.  In  using  the  pure  vaccine 
virus  from  the  calf,  I  prefer  the  plan  just  described,  substituting 
the  lymph,  of  course,  for  the  vaccine  matter,  which  I  believe  to 
be  the  only  true  method  of  protection  from  this  dreaded  disease. 
SomesurgeoDs  prefer  to  introduce  the  vaccine  matter  by  two  or 
three  punctures,  and  ethers  by  minute  incisions.  The  plan 
which  I  have  described  seems  to  me  the  be§t,  as  less  likely  to 
draw  blood,  which  might  wash  away  the  matter,  and  thus  defeat 
the  operator's  object.  The  place  usually  selected  for  vaccination 
is  the  left  arm,  about  the  point  of  insertion  of  the  deltoid  muscle. 
Some  persons  appear  to  be  insusceptible  to  the  vaccine  influence, 
while  in  others  the  protective  power  of  the  operation  appears  to 
wear  out  in  the  course  of  years  ;  hence  it  is  well  to  revaccinate 
from  time  to  time,  especially  if  the  patient  be  in  any  way  exposed 
to  the  epidemic  influence  of  small-pox.  The  surgeon  should,  of 
course,  be  careful,  if  he  employs  the  scale,  to  select  a  good 
crust  from  a  healthy  child  ;  he  should  also  look  closely  to  cleanli- 
ness of  his  lancet.  Vaccination,  like  any  other  operation,  may 
be  followed  by  inflammation,  or  even  by  erysipelas,  and  there 
seems  to  be  no  doubt  that  on  several  occasions  syphilis  has  been 
inoculated  by  careless  vaccination ;  hence  too  much  caution  can- 
not be  exercised  as  to  the  source  of  the  vaccine  scale,  and  as  to 
the  cleanliness  of  the  instrument  employed.  The  best  age  for 
vaccinating  infants  is  about  the  end  of  the  third  month,  though 
it  may,  if  necessary,  be  done  at  a  much  earlier  period. 

SECTION  IV. 

OPENING  OF   ABSCESSES   AND    SINUSES. 

A  few  words  may  here  be  said  on  these  very  common  opera- 
tions, which  are  not  always  done  in  the  right  way.  Anaesthesia 
being  hardly  ever  deemed  necessary,  the  patient  is  saved  much 
pain  by  the  use  of  instruments  which  are  in  perfect  order,  and 
by  executing  the  manoeuvre  as  instantaneously  as  possibly. 

Abscesses. — When  an  ordinary  superficial  abscess  is  to  be 
opened,  the  gurgeon  should  steady  the  part  with  his  left  hand, 
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while  with  his  right  he  plunges  a  sharp-pointed  curved  bistoury- 
through  the  wall  of  the  abscess,  depresses  the  handle  so  as  to 
carry  .the  point  on  as  far  as  he  deems  proper,  thrusts  it  up  and 
out  through  the  skin  by  further  depressing  the  handle,  and  com- 
pletes the  cut  by  raising  the  instrument.  All  this  is  done  almost 
at  the  same  moment,  the  hand  being  steady  but  free,  so  that  no 
harm  can  occur  if  the  patient  should  start. 

For  the  opening  of  a  bubo,  it  is  sometimes  better  to  give  an 
anaesthetic,  since  there  are  often  several  blind  pouches  to  be  fol- 
lowed up,  and  the  patient's  courage  may  fail  after  the  first  cut  is 
made. 

To  open  a  deep  abscess,  a  point  is  selected  where  no  important 
vessels  or  nerves  will  be  wounded  ;  a  straight  sharp-pointed  bis- 
toury is  thrust  in  perpendicularly  to  the  skin,  and  rotated  a  little 
on  its  long  axis,  when,  if  the  cavity  is  reached,  the  pus  will  well 
up  alongside  of  it ;  the  muscular  and  other  deep-seated  tissues 
may  now  be  divided  by  cautiously  moving  the  blade  to  and  fro. 
If  there  is  any  difficulty  in  reaching  the  abscess,  from  the  risk  of 
doing  injury  with  the  knife,  a  pair  of  dressing  forceps  may  be 
inserted  in  place  of  it,  and  the  blades  expanded  steadily  but 
gently,  so  as  to  prepare  a  way  for  the  escape  of  the  pus. 

When,  -as  in  the  case  of  psoas  abscess,  or  of  suppuration  in  the 
cavity  of  a  joint,  it  is  desirable  to  make  a  valvular  opening,  a 
fold  of  skin  may  be  pinched  up,  and  a  straight  sharp-pointed 
bistoury  thrust  nearly  through  its  base  ;  then  by  raising  the  handle 
of  the  instrument  its  point  may  be  brought  into  position  to  be 
pushed  on  into  the  cavity  of  the  abscess,  and  upon  withdrawing 
it,  a  track  or  sinus  will  be  left  for  the  discharge  of  the  matter. 

A  practice  which  is  often  followed,  but  which  is  both  useless 
and  painful,  is  to  squeeze  out  the  cavity  of  an  abscess.  Time  is 
not  gained  by  this,  but  lost.  It  is.  far  better  to  use  the  very 
gentlest  compression  continuously,  than  to  thoroughly  force  out 
a  quantity  of  pus  once  a  day,  only  to  be  reformed  by  the  bruised 
and  irritated  walls.  In  large,  cold  abscesses,  indeed  the  gravest 
consequences  may  ensue  upon  their  being  either  abruptly 
emptied  or  roughly  handled. 

If  a  seton  is  to  be  used,  or  a  drainage-tube  (a  slender  tube  of 
India-rubber,  its  walls  perforated  with  numerous  holes),  we  raay 
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either  pass  a  long  and  strongly-curved  needle  into  the  abscesi 
and  out  of  it  at  the  desired  points,  drawing  it  through  with  its 
thread,  to  which  may  be  attached  the  seton  or  tube  ;  or  we  may 
make  two  openings  with  a  bistoury,  and  then  carry  through  them 
both  an  eye  probe,  as  a  substitute  for  the  needle. 

Sinuses. — The  only  direction  which  need  be  given  for  the 
laying  open  of  sinuses  is  that  it  should  be  freely  done,  with  a 
very  sharp-edged  bistoury.  If  the  point  of  the  knife  is  sharp,  a 
grooved  director  is  usually  needed  as  a  guide  for  it ;  if  it  has  a 
probe-point,  it  may  be  made  to  find  its  own  way. 

SECTION  V. 

TRANSFUSION  OF  BLOOD. 

This  very  important  procedure,  the  injection  of  fresh  blood 
into  the  body,  has  been  several  times  done  by  Dr.  J.  G.  Allen, 
of  New  York,  within  the  past  year  or  two,  in  cases  of  extreme 
exhaustion  from  hemorrhage.  In  one  case  it  is  stated  that  it 
was  a  perfect  success  ;  in  two  others  the  benefit  derived  was  only 
temporary,  death  ensuing  from  other  causes. 

Operation. — Anaesthesia  is  obviously  out  of  the  question  in 
almost  all  the  cases  requiring  this  procedure. 

The  instruments  necessary  are :  a  glass  syringe  of  about  four 
fluid  drachms  capacity,  in  perfect  order,  with  a  needle-pointed  tube 
like  that  of  the  small  hypodermic  syringe,  but  larger,  and  a  cup 
for  holding  the  blood  to  be  injected.  The  cup  is  double,  the 
outer  portioQ  being  filled  with  water  at  a  temperature  of  105 
deg. ,  Fahr. ,  by  means  of  the  opening  at  the  edge  ;  the  inner 
portion  is  of  conical  shape  in  order  to  the  easy  reception  of 
the  blood,  and  filling  of  the  syringe  with  it  without  waste.  The 
blood  being  drawn  from  a  healthy  person,  is  whipped  with  a 
little  bunch  of  twigs  (a  piece  of  a  whisk  or  broom  answers 
very  well)  so  as  to  separate  the  fibrin,  and  quickly  strained 
through  a  piece  of  fine  clean  old  linen,  into  the  cup*  The 
syringe,  thoroughly  warmed,  is  next  filled  from  the  cup,  and 
fitted  to  the  tube,  which  is  then  thrust  into  one  of  the  veins  of 
the  forearm  of  the  sick  person,  the  vein  being  made  prominent 
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by  pressure  above,  as  for  the  operation  of  bleeding.  The  tip  of 
the  needle  point  being  brought  into  the  axis  of  the  vein,  the  pis- 
ton is  slowly  pushed,  and  the  whole  four  fluid  drachms  of  defi- 
brinated  blood  gently  added  to  that  in  the  venous  system  of  the 
patient.  As  the  instrument  is  withdrawn,  the  finger-tip  is  placed 
over  the  orifice,  and  kept  there  for  a  few  minutes. 

As  many  charges  of  the  syringe  may  be  inserted  as  the  sur- 
geon may  deem  necessary,  at  the  same  or  different  points. 

SECTION  VI. 

DISEASES    OF  THE  AREOLAR  TISSUE. 

Cellulitis,  or  Inflammation  of  the  Areolar  Tissue ,  may 
be  circumscribed  or  diffused :  in  the  former  case  it  gives  rise 
to  an  abscess,  and  in  the  latter  to  diffused  suppuration. 
When  depending  upon  an  erysipelatous  taint,  it  constitutes  cellu- 
lar erysipelas.* 

Elephantiasis  Arabum. — Under  the  term  elephantiasis, 
two  dissimilar  diseases  have  been  confounded.  One,  the  ele- 
phantiasis, so  vividly  described  by  Aretseus,  the  Elephantiasis 
Gr&corum,  which  begins  by  tubercular  ewelliDgs  of  the  face ; 
the  other,  the  Elephantiasis  Arabum,  which  we  propose  to 
describe  here.  It  consists  in  a  slow  hypertrophy  of  the  skin, 
areolar  tissue,  and  bones,  and  in  their  infiltration  with  a  peculiar 
cacoplastic  deposit.  The  epidermis  is  thickened  and  the  papillae 
enlarged,  but  not  much:  the  true  skin  is  immensely  thickened: 
its  fibrous  structure  dense  and  almost  rigid :  the  areolar  tissue 
thickened,  its  areolae  expanded,  and  filled  with  oily  or  gelatinous- 
looking  stuff.  In  cases  which  have  been  examined,  the  micro- 
scopical appearances  were  those  of  hypertrophy  of  the  tissues 
involved.  The  bones  also  of  the  affected  limb  become  enlarged 
and  heavy. 

This  is  peculiarly  a  disease  of  warm  climates.  The  dark  races 
are  more  liable  to  it  than  the  fair.  In  India,  it  is  particularly 
liable  to  attack  the  scrotum,  which  it  converts  into  a  huge  tumor. 

*  See  Erysipelas  and  its  treatment,  vol.  1. 


DISEASES  OF  THE  AREOLAR  TISSUE.  831 

In  the  West  Indies  the  leg  is  its  favorite  seat,  hence  the  term 
Barbadoes  leg. 

The  best  description  of  it  is  that  given  by  Mr.  Dalton,  an 
able  practitioner  of  Guiana ;  and  from  this  it  plainly  appears, 
that  it  is  from  the  first  a  constitutional  malady.  It  begins 
insidiously  with  feverish  or  aguish  symptoms,  pain  in  the  leg 
about  to  be  attacked,  firm  doughy  swelling  resembling  that  of 
phlegmasia  alba  dolens,  and  some  tenderness  of  the  lymphatic 
glands.  In  the  course  of  months,  or  perhaps  of  years,  the 
patient  suffers  a  frequent  repetition  of  these  attacks  ;  the  limb 
becomes  permanently  swelled,  and  in  confirmed  cases  presents  a 
huge,  misshapen,  useless  mass,  like  the  leg  of  an  elephant  ;•  hard, 
and  almost  insensible  .to  the  touch,  yet  painful.  A  fetid  serous 
discharge  is  liable  to  ooze  from  the  skin  ;  or  ulcers  may  form, 
and  if  not  very  extensive,  may  diminish  the  pain,  and  seem  to 
eliminate  a  something  noxious. 

Treatment. — The  extreme  rarity  of  this  disease  and  the  few 
opportunities  afforded  homoeopathic  physicians  for  investigating 
its  peculiarities  and  comparing  the  pathogeneses  of  their 
remedies  in  effecting  a  cure,  has  prevented  the  recommendation 
of  any  particular  line  of  treatment  in  this  disease.  The  remedies 
that  are  worthy  of  consideration  in  controlling,  if  not  checking 
the  progress  of  the  affection,  may  be  mentioned  as  follows  : 
Arsenic,  Apis  mel.,  Clematis,  Graphites ,  Iodine,  Lycopo- 
dium,  Mercurius,  Sulphur,  and  Thuya.  The  Hydrocotyle 
Asiatica  is  esteemed  as  a  remedy  of  great  value  in  the  treat- 
ment of  this  disease.  It  is  a  plant  native  of  Asia  as  its  name 
indicates  and  its  provings  published  in-  the  British  Journal  of 
Homoeopathy,  vol.  xvi,  p.  461,  certainly  show  an  elective  affinity 
for  the  skin.  "  Lepra  tuberculosa"  which  is  an  European 
disease  and  closely  allied  to  the  affection  under  consideration, 
has  been  said  to  have  yielded  to  the  remedy  more  than  once. 
Whenever  occasion  permits,  I  shall  not  fail  to  employ  this 
agent  of  such  accredited  value.  If  the  disease  has  been  seen  too 
late  and  the  limb  has  acquired  such  enormous  proportions  as  to 
threaten  the  bursting  of  the  skin,  a  few  punctures  should  be  made 
with  a  sharp-pointed  scalpel  or  bistoury,  and  the  serum  permitted 
to  eBcape  through  the  artificial  openings  thus  made.     When  all 
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other  things  have  failed,  the  knife  of  the  surgeon  may  be  used  as  a 
dernier  resort. 

SECTION  VII. 

DISEASES  OF  THE  LYMPHATIC  SYSTEM. 

Angeioleucitis  or  Lymphangeitis  (Inflammation  of  the 
Lymphatic  Vessels ,  or  Absorbents)  may  occur  as  an  idiopathic 
affection,  as  a  complication  of  erysipelas,  or  as  the  result  of  the 
irritation  produced  by  a  wound,  ulcer,  or  local  inflammation,  as 
in  cases  of  gonorrhoea.  Its  occurrence  is  usually  preceded  or 
accompanied  by  marked  constitutional  disturbance,  rigors,  and 
febrile  reaction.  If  the  inflamed  lymphatics  be  superficial,  their 
course  will  be  marked  by  a  number  of  fine  lines,  which  soon 
coalesce  into  a  band  about  an  inch  wide,  of  a  vivid  red  color, 
running  from  the  point  at  which  the  disease  originates,  to  or 
beyond  the  nearest  lymphatic  glands,  which  are  always  them- 
selves inflamed.  The  line  of  the  absorbents  is  somewhat  doughy, 
and  not  very  tender,  and  the  limb  is  usually  swollen  and  often 
erythematous.  If  the  inflammation  affect  only  the  deep  lym- 
phatics, the  affection  of  the  glands  may  alone  be  perceptible. 
Resolution  usually  occurs  in  the  course  of  a  week  or  ten  days, 
though  suppuration  often  takes  place  in  the  glands,  and  some- 
times in  the  lymphatics  themselves  ;  the  prognosis  is  favorable, 
though  death  may  occur  from  the  supervention  of  erysipelas, 
pyaemia,  or  diffuse  cellulitis.  The  only  disease  with  which 
angeioleucitis  is  likely  to  be  confounded  is  phlebitis,  from  which 
it  may  be  distinguished  by  observing  that  the  red  line  in  the 
latter  affection  has  a  dusky  hue,  and  gives  a  peculiar,  cord-like 
and  knotty  sensation  to  the  touch. 

The  treatment  consists  in  the  internal  and  external  use  of 
Aconite  during  the  acute  stage ;  when  the  more  active  symptoms 
have  subsided  then  Belladonna,  Baryta,  Conium,  Dulcamara, 
Hepar  sulph.,  Lycopodium,  •  Lachesis,  and  Mercurius,  will 
produce  good  results ;  compresses  wet  with  a  strong  Aconite 
solution  or  fomentations  of  Hamamelis  wrung  out  in  hot  water 
and  laid  over  the  affected  part  will  meet  the  requirements  of  the 
case ;  should  suppuration  threaten  the  remedies  employed  for  that 
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condition  will  answer  a  good  purpose,  and  the  local  applications 
of  poultices  medicated  with  the  proper  remedy  will  become  import- 
ant auxiliaries  in  the  treatment  of  the  case.  When  pus  has  been 
formed  it  should  be  promptly  evacuated  by  free  incisions,  and 
treated  as  simple  abscess. 

Adenitis,  or  Inflammation  of  the  Lymphatic  Glands, 
always  accompanies  angeioleucitis,  but  may  also  occur  indepen- 
dently, as  the  result  of  transmitted  irritation  (as  in  sympathetic 
bubo),  or  of  the  absorption  of  morbid  matter  (as  after  poisoned 
pounds,  or  in  chancroidal  bubo),  or  as  the  result  of  direct  vio- 
lence, or  of  over-exertion  in  walking  or  otherwise.  The  symptomsv 
of  adenitis  are  those  of  circumscribed,  deep-seated  inflammation 
in  general,  terminating  sometimes  in  resolution,  but  more  often 
in  suppuration,  or  in  chronic  induration  and  hypertrophy. 

Treatment. — The  remedies  which  have  acquired  the  greatest 
amount  of  success  in  the  treatment  of  enlarged  lymphatic  glands 
are  Sulphur,  Calcarea  and  Silicea,  in  one  class ;  Rhus, 
Dulcamara,  Iodine,  Ammonia,  Conixim,  Mercurius,  in  the 
other.  The  first  class  -are  the  remedies  appropriate  to  scrofulous 
diathesis  generally,  the  latter  when  a  local  affinity  for  the  glands 
is  chiefly  desired  in  the  remedy.  Rhus  is  highly  spoken  of  by 
Hartmann  when  the  inflamed  gland  acquires  a  strong  hardness. 
He  gives  a  single  dose  of  a  high  dilution  and  allows  it  to  act 
for  a  long  time.  Teste  extols  Rhus  in  the  second  potency  fre- 
quently repeated  as  a  primary  remedy  in  all  cases  of  scrofulous 
glands.  He  follows  it  with  Mercurius  and  Sulphur,  stating 
that  the  latter  medicine,  if  given  first  instead  of  last  will  begin 
but  not  complete  the  cure.  He  also  suggests,  on  theoretical 
grounds,  Cislus  canadensis  as  a  remedy  to  be  considered. 

In  the  Leopoldstadt  Hospital  at  Vienna,  Clematis  is  the 
favorite  remedy  for  enlarged  lymphatic  glands  and  Dr.  Madden 
states  that  he  has  had  excellent  results  follow  the  use  of  the 
Arseniate  of  Soda  in  the  first  trituration.  I  have  used  most  of 
these  remedies,  but  not  with  the  satisfactory  results  mentioned,  in 
this  disease  and  have  succeeded  better  with  the  preparations  of 
Iodine,  such  as  the  Iodide  of  Mercury ,  Iodide  of  Potassium, 
Iodide  of  Calcium,  and  in  one  or  two  cases  I  succeededjbey  ond  my 
expectations  with  the  sixth  trituration  of  the  Iodide  of  Arsenic. 
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Jlmmon.  mur.,  Calc.  phosph.,  and  Phytolacca  in  a  case  depen- 
dent upon  a  syphilitic  dyscrasia,  cured  this  affection  in  one  instance. 
Pure  air,  good  nourishing  diet  with  moderate  exercise,-  and 
plenty  of  sunlight,  in  conjunction  with  the  treatment  given,  with 
cod-liver  oil  and  the  hypo-phosphates  of  lime  and  soda,  and 
the  general  treatment  recommended  for  Tuberculosis,  vol.  l,page 
372,  will  oftentimes  produce  good  results. 

The  lymphatic  glands  are  affected  in  tuberculosis,  in  scrofula , 
and  in  syphilis,  and  are  frequently  the  seat  of  various  morbid 
growths,  particularly  the  adenoid,  and  those  of  a  malignant 
nature.  The  treatment  appropriate  to  these  various  conditions 
has  already  been  described. 

Varicose  Lymphatics. — A  dilated  or  varicose  condition  of 
the  lymphatic  vessels  has  been  occasionally  met  with,  and  may 
form  a  troublesome  complication  in  cases  of  Arabian  elephan- 
tiasis. By  spontaneous  rupture,  or  accidental  wound,  a  fistulous 
opening  may  be  formed,  through  which  the  lymphatic  fluid 
escapes,  constituting  the  disease  known  as  Lymphorrhcea.  The 
treatment  consists  in  the  application  of  caustic,  and  in  the  use 
of  pressure,  and  the  treatment  above  recommended. 

Lupus. — Under  this  name  are  included  two  affections  which 
may  be  described  as  Lupus  JYbn-exedens,  or  Simple  Lupus, 
and  Lupus  Exedens,  or  Ulcerating  Lupus. 

Lupus  JYbn-exedens  appears  as  a  red  patch  on  the  skin 
(usually  of  the  face),  attended  with  brawny  desquamation,  and 
sometimes  accompanied  with  indolent  tubercles.  It  runs  a  very 
chronic  course,  and  produces  inconvenience  merely  by  the  deform- 
ity and  scar-like  contraction  to  which  it  gives  rise.  It  is  usually 
seen  in  persons  of  a  scrofulous  diathesis.  The  treatment  con- 
sists in  the  administration  of  constitutional  remedies,*  cod-liver 
oil,  Arsenic,  Mercurius  jod.,  and  in  the  local  use  of 
a  solution  of  nitrate  of  silver,  or  the  acid  nitrate  of  mercury. 

Lupus  Exedens,  Ulcerated  Lupus,  or  Lupus  Ulcer ,  is 
usually  seated  on  the  tip  or  alse  of  the  nose,  but  sometimes  on 
the  upper  lip,  or  in  other  situations,  and  is  chiefly  Been  in  young 
persons.     It  begins  as  one  or  more  reddish  papules,  or  tubercles, 

*  See  Scrofulosis  and  its  treatment,  vol.  1,  p.  372. 
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which  soon  ulcerate  and  coalesce.  The  lupous  ulcer  may  be 
superficial,  when  it  appears  as  a  fungous,  warty,  ulcerated 
surface,  with  prominent  nodular  granulations,  which  are  often 
scabbed  over  by  the  drying  of  the  discharge,  and  are  sometimes, 
irritable,  though  seldom  disposed  to  bleed.  The  ulceration  pro- 
gresses under  the  scabs,  and  the  affection  is  liable,  at  any 
moment,  to  assume  the  deep,  or  phagedenic  form,  which  was 
known  to   the   older  writers  as   noli-me-tangere.     Fig.  451. 

Fig.  451. 


Phagedenic  lupous  ulcer. 

The  phagedenic  lupous  ulcer  is  a  very  painful  affection,  attended 
with  great  destruction  of  tissue,  and  accompanied  with  a  fetid 
discharge.  Under  its  influence,  the  greater  pare  of  the  nose  may 
melt  away,  as  it  were,  in  the  course  of  a  few  weeks,  and  it  is  to 
be  observed,  that  when  the  ulcer  has  reached  the  level  of  the 
rest  of  the  face,  it  may  become  at  least  temporarily  arrested. 
The  affection  rarely  proves  fatal  by  itself,  and  cicatrization  may 
occur,  adding  to  the  deformity  caused  by  the  disease,  by  inducing 
contraction  and  distortion  of  neighboring  parts.  The  treatment 
of  the  superficial  form  consists  in  the  administration  of  •drsenic, 
Causticum  Cicuta,  Carbolic  acid,  Staphysagria,  Iodine  and 
Mercurius,  and  in  the  local  use  of  a  solution  of  nitrate  of  silver, 
diluted  tincture  of  iodine,  or  dilute  citrine  ointment.     The  phage- 
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daenic  variety  requires  the  application  of  caustics,  or  of  the  actual 
or  electric  cautery,  together  with  the  constitutional  treatment 
already  recommended.  Excision  may  be  resorted  to  in  certain 
situations,  as  the  upper  lip,  the  resulting  gap  being  closed  by  a 
plastic  operation,  if  necessary.  Lupus,  complicated  with  a  syphi- 
litic taint,  requires  the  administration  of  the  iodide  of  potassium, 
and  the  mercurial  preparations.  In  fact,  Arsenic  in  my  handa 
has  proved  the  best  remedy  and  the  only  remedy  of  any  cura- 
tive value  of  all  those  mentioned  both  in  the  benign  and  malig- 
nant varieties. 

Rodent  Ulcer. — This  affection,  which  is  also  known  as 
Jacob's  Ulcer ,  is  most  often  seen  in  the  eyelids,  cheeks,  upper 
lip,  nose,  or  scalp,  but  may  also  occur  in  other  parts  of  the  body. 
It  is  a  disease  of  late  adult  life,  and  commonly  originates  in  some 
tubercle  or  mole,  which  may  have  existed  for  many  years.  It  is 
usually  single,  at  first  rounded,  but  becoming  irregular  as  it 
spreads,  with  indurated  base  and  edge,  and  a  somewhat  abrupt, 
and  but  slightly  elevated  border  ;  it  very  rarely  assumes  the 
character  of  a  tumor.  The  ulcerated  surface  is  smooth,  glossy, 
and  dry,  and  of  a  reddish-yellow  color.  The  progress  of  the 
disease,  though  extremely  indolent  and  chronic,  is  never  sponta- 
neously arrested,  though  partial  cicatrization  may  sometimes 
occur.  The  rodent  ulcer  produces  frightful  ravages,  exposing 
the  orbit,  nasal  cavities,  pharynx,  or  even  the  brain,  and  thus 
ultimately  causing  death — though  the  local  character  of  the 
affection  is  strictly  maintained  to  the  last,  the  lymphatics  and 
distant  organs  never  becoming  involved.  The  microscopic 
characters  of  the  rodent  ulcer  are,  according  to  Paget,  simply 
those  observed  in  ordinary  granulations  ;  Collie  classes  the  dis- 
ease among  myeloid  or  fibro -plastic  growths,  while  Moore,  on 
the  other  hand,  looks  upon  it  as  a  form  of  cancer.  The  treat- 
ment consists  in  complete  extirpation,  which  is  best  accomplished, 
when  possible,  with  the  knife.  If,  however,  excision  be  contra- 
indicated  by  the  size  or  locality  of  the  ulcer,  or  the  age  of  the 
patient,  caustics  may  be  employed,  the  Vienna,  or  Canquoin's 
paste,  or  nitric  acid,  or  acid  nitrate  of  mercury,  being  respect- 
ively preferred,  according  to  the  deep  or  superficial  character 
of  the  affection. 
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Injuries  of  the  Lymphatics  present,  ordinarily,  no  feat- 
ures requiring  special  comment;  in  some  cases,  however,  in 
which  there  is  a  varicose  state  of  the  lymphatic  trunks  (a  con- 
dition usually  associated  with  one  of  the  varieties  of  elephan- 
tiasis arabum),  wounds  of  the  affected  part  are  followed  by  a 
copious  and  sometimes  troublesome  flow  of  a  milky  fluid,  consti- 
tuting a  traumatic  form  of  what  is  known  as  lymphorrhcea. 
Such  wounds  are  difficult  to  heal,  and  sometimes  degenerate  into 
obstinate  fistulae,  which  must  be  treated  on  the  same  general 
principles  as  fistulas  in  other  portions  of  the  body. 

Injuries  of  the  Bursse  are  chiefly  of  interest  from  the  possi- 
bility of  their  being  mistaken  for  injuries  of  adjoining  articula- 
tions. Wounds  of  bursse  heal  with  obliteration  of  the  sac. 
Should  suppuration  occur  in  a  bursa,  without  external  wound,  the 
part  should  be  freely  opened,  and  treated  as  an  ordinary  abscess. 

Hypertrophy  of  a  Toe-Nail,  usually  of  that  of  the  great 
toe,  is  occasionally  met  with,  the  laminae  of  the  nail  becoming 
distorted,  and  constituting  a  horn-like  protuberance,  which  may 
grow  so  large  as  to  interfere  with  walking.  The  treatment  con- 
sists in  avulsion  of  the  nail,  which  operation  usually  effects  a 
permanent  cure. 

Keloid  or  Cheloid  {of  Gilbert)  is  an  affection  met  with  chiefly, 
if  not  exclusively,  in  the  scars  produced  by  burns  or  wounds,  and 
especially  in  those-produced  by  flogging,  and  is  to  be  distin- 
guished from  the  disease  known  as  Morphea  or  the  Keloid  of 
Addison  (true  keloid),  which  occurs  in  healthy  skins,  where  it 
produces  a  scar-like  appearance.  The  former  appears  in  the 
shape  of  small  and  shining,  indurated  elevations,  of  a  dusky  red 
color,  which  extend,  sending  out,  as  it  were,  claw-like  processes, 
and  are  attended  during  their  growth  by  great  itching  and 
considerable  pain.  In  their  structure  they  correspond  with 
fibro-cellular  outgrowths.  The  Keloid  of  Addison  begins 
as  a  "white  patch  or  opacity"  of  the  skin,  surrounded 
by  a  zone  of  redness,  gradually  spreading  and  inducing 
contraction  of  fasciae  and  tendons,  and  giving  a  "hide- 
bound*'  character  to  the  part  affected.  The  treatment  of  either 
form  of  keloid  is  very  unsatisfactory.  Extirpation  with  the 
knife  has  been  tried,  but  the  disease  almost  invariably  recurs. 
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Dr.  Addison  derived  advantage  from  the  use  of  Iodine,  both 
internally  and  externally,  in  one  case  of  the  variety  of  the  dis- 
ease known  by  his  name. 

section  vni. 

INJURIES     OF    VEINS. 

Subcutaneous  rupture  of  veins  occasionally  occurs  as  a 
consequence  of  external  violence,  and  is  manifested  by  the  extrav- 
asation of  a  large  quantity  of  blood,  which  is,  however,  usually 
absorbed  again  in  the  course  of  a  few  days  ;  or  the  Mood  may 
coagulate,  the  clot  subsequently  exciting  suppuration,  or  it  may 
possibly  become  organized.  More  rarely,  the  blood  may  become 
encysted  in  a  fluid  state,  constituting  what  is  sometimes  called  a 
venous  aneurism. 

Open  wounds  of  veins  are  not  unfrequently  met  with  in  civil 
practice,  and  occasionally  give  rise  to  the  most  serious  conse- 
quences. 

Hemorrhage  from  a  wounded,  vein  is  marked  by  the  even 
and  rapid  flow,  and  the  dark  color  of  the  effused  blood.  In 
certain  situations,  as  at  the  root  of  the  neck,  or  under  peculiar 
circumstances,  as  when  veins  are  affected  by  varicose  disease,  the 
hemorrhage  may  be  so  profuse  as  to  endanger  life.  Wounds  of 
the  internal  jugular  vein  are  indeed  extremoly  fatal  accidents, 
eighty-five  cases  collected  by  Dr.  S.  W.  Gross  having  been  fol- 
lowed by  death  in  no  less  than  thirty-seven  instances.  Hemor- 
rhage from  superficial  veins  can  usually  be  readily  controlled  by 
pressure,  by  position,  styptics,  and  the  remedies  recommended 
under  the  treatment  of  Arterial  Hemorrhage ;  also,  see  Hemor- 
rhage from  Wounds,  vol.  1,  p.  625.  Thus  the  most  profuse 
bleeding,  from  rupture  of  a  vein  in  a  varicose  ulcer  of  the  leg, 
may  often  be  checked,  simply  by  elevating  the  limb.  The  large 
superficial  veins  on  the  back  of  the  hand  are  often  wounded  by 
accidents  from  broken  glass  ;  in  such  cases  it  is  a  good  plan  to 
transfix  both  ends  of  the  bleeding  vessel  with  a  metallic  suture, 
thus  arresting  the  hemorrhage  and  closing  the  wound  at  one  and 
the  same  time.  In  any  case  in  which  pressure  cannot  conven- 
iently be  applied,  the  surgeon  should  not  hesitate  to  use  a  liga- 
ture.    There  was  formerly  a  great  prejudice  against  the  practice 
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of  tying  veins,  from  the  supposition  that  it  was  liable  to  induce 
pyaemia,  but  now  that  modern  researches  have  shown  that  there 
is  no  necessary  connection  between  that  process  and  inflammation 
of  the  veins  or  phlebitis,  the  theoretical  grounds  for  opposition 
are  removed,  and  it  is  established  by  clinical  observation  that  the 
risks  of  tying  veins  are  much  less  than  was  formerly  believed. 
The  lateral  ligature,  which  was  first  practiced  by  Mr.  Travers  in 
a  case  of  wound  of  the  femoral  vein,  consists  in  pinching  up  the 
bleeding  orifice,  and  throwing  around  it  a  delicate  ligature,  so  as 
not  to  obliterate  the  calibre  of  the  vessel ;  this  plan,  which  has 
theoretical  merits,  is  found  in  practice  to  be  very  apt  to  be  fol- 
lowed by  secondary  hemorrhage,  so  that  it  is  now  generally 
abandoned,  the  vein  being  tied  as  an  artery,  above  and  below  the 
bleeding  point.  The  process  by  which  nature  arrests  bleeding 
from  a  vein  is  essentially  that  which  has  been  described  in  speak- 
ing of  wounded  arteries,  a  clot  forming  in  the  vessel,  and  the  cut 
edges  subsequently  uniting  through  the  development  of  local 
inflammatory  changes.  After  ligation,  which  corrugates  but 
does  not  divide  the  coats  of  the  vein,  a  clot  forms  on  the  distal 
side  of  the  ligature,  which  gradually  cuts  its  way  through,  as  in 
the  case  of  an  artery,  though  in  a  shorter  time  in  proportion  to 
the  size  of  the  vessel. 

Entrance  of  Air  into  Veins. — The  most  frightful  and  fatal 
consequences  of  venous  wounds,  though  fortunately  one  which  is 
rare,  is  the  entrance'  of  atmospheric  air,  and  its  transfer  to  the 
heart.  This  accident,  is  principally  met  with  incases  of  wound 
of  the  internal  jugular,  or  of  the  other  large  veins  situated  at  the 
root  of  the  neck,  or  in  the  axilla,  and  this  part  of  the  body  is 
accordingly  often  spoken  of  by  surgeons  as  the  "dangerous 
region."  It  has,  however,  occurred  in  other  parts  of  the  body  :  ■ 
thus,  in  a  case  of  the  late  Prof.  Mott's,  serious  though  not  fatal 
symptoms  followed  the  entrance  of  air  into  the  facial  vein  where 
it  crosses  the  lower  jaw,  while  this  accident  occurring  in  the 
femoral  vein  is  supposed  to  have  been  the  cause  of  death  in  a 
case  of  thigh  amputation  during  the  Crimean  war.*     The  mode  in 

*It  is  probable,  also,  that  the  entrance  of  air  into  the  uterine  veins  ii 
*n  occasional  cause  of  sudden  death  after  delivery,  and  after  various 
operations  upon  the  womb.  (See  an  able  paper  by  Dr.  Greene,  of  Dor- 
chester, in  Amer.  Jour,  of  Med.  Sciences  for  Jan.,  1864,  pp.  38-65.) 
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-which  air  is  pumped  into  the  veins  is  easily  understood :  during 
the  act  of  inspiration,  a  vacuum  is  created  in  the  thorax,  to  sup- 
ply which  air  rushes  through  the  trachea  or  through  any  other 
opening  into  the  interior  of  the  chest ;  thus,  in  the  case  of  wounds 
of  the  pleura,  air  is  sucked  in  during  inspiration,  to  such  an 
extent  as  often  to  induce  collapse  of  the  lung  and  pneumothorax, 
and  in  the  same  way,  if  a  large  vein  in  the  neighborhood  of  the 
thorax  he  wounded,  and  be  prevented  from  collapsing  by  the 
natural  connections  of  the  part,  by  the  position  of  the  patient,  or 
by  a  structural  change  in  the  vessel  itself  (to  which  the  French 
give  the  name  of  canalization') ,  the  act  of  inspiration  will  mechan- 
ically and  necessarily  pump  air  into  the  open  vein,  precisely  as  it 
does  through  any  other  aperture  into  the  chest.  The  local  signs 
of  entrance  of  air  into  a  vein,  consists  in  a  peculiar  sound, 
variously  described  as  of  a  hissing ,  gurgling,  sucking,  or 
lapping  character,  and  in  the  appearance  of  frothy  bubbles  in  the 
wound.  The  constitutional  symptoms  are  equally  well  marked. 
The  patient  cries  out,  impressed  with  a  sense  of  certain  and  rapidly 
impending  death,  and  falls  almost  instantly  into  a  semi-collapsed 
state,  moaning  and  perhaps  struggling  ;  the  pulse  is  almost 
imperceptible,  the  action  of  the  heart  tumultuous  but  feeble,  and 
the  respiration  difficult  and  oppressed.  Death  may  occur  imme- 
diately, but  more  commonly  after  an  interval  varying  from  a  few 
minutes  to  an  hour  or  more ;  or,  if  the  quantity  of  air  introduced 
be  but  small,  recovery  may  gradually  ensue,  partial  paralysis 
sometimes  continuing  for  several  hours  or  even  a  much  longer 
time  subsequent  to  the  accident. 

The  cause  of  death  in  these  cases  is  somewhat  obscure  ;  Mr* 
Erichsen  believes  it  to  be  the  frothy  condition  of  the  blood,  pro- 
duced by  the  action  of  the  heart,  which  prevents  the  due  transfer 
of  the  circulating  fluid  through  the  pulmonary  tissue,  and  thus 
secondarily  causes  a  deficient  supply  of  blood  to  the  brain  and 
nerve  centers,  inducing  death  by  syncope.  Sir  Charles  Bell 
believed  that  death  was  caused  by  the  direct  transference  of  air 
to  the  base  of  the  brain,  and,  in  confirmation  of  this  view,  Prof. 
Gross's  observation  may  be  referred  to,  viz.,  that  animals  may 
be  rapidly  killed  by  the  injection  of  air  into  the  carotid  artery. 
Mr.  Moore  maintained  that  death  was  due  to  the  entrance  of  air 
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to  the  heart,  impeding  the  action  of  the  cardiac  valves  and  thus 
stopping  the  circulation  ;  while  Dr.  Cormack  attributed  the  fatal 
result  directly  to  paralysis  of  the  right  side  of  the  heart  from 
gaseous  distension. 

Treatment. — As  a  'preventive  measure,  the  surgeon  should 
exercise  extreme  caution  in  all  operations  about  the  root  of  the 
neck,  or  deep  in  the  axilla,  using  as  much  as  possible  the  handle 
instead  of  the  blade  of  his  knife.  It  might  also  be  desirable  to 
have  the  large  veins  compressed  by  an  assistant,  or  protected  by 
serre-fines,  between  the  seat  of  the  operation  and  the  heart,  and 
care  should  be  taken  not  to  place  the  veins  in  such  a  position  as 
will  prevent  them  from  collapsing  if  wounded,  whether  by  stretch- 
ing the  patient's  head  to  the  opposite  side,  by  hastily  elevating 
the  shoulder,  or  by  incautiously  lifting  a  tumor  from  its  bed. 
Mr.  Erichsen  recommends  that  the  patient's  chest  should  be 
swathed  by  a  firm  and  broad  bandage,  as  a  precautionary  meas- 
ure, so  as  to  limit  as  far  as  possible  the  depth  of  the  inspirations. 
Should  a  large  vein  in  the  "dangerous  region"  be  wounded  dur- 
ing an  operation,  or  should  the  surgeon  find  such  wound  in  a  case 
of  cut  throat,  etc.,  measures  should  instantly  be  taken  to  prevent 
the  entrance  of  air,  by  the  application  of  ligatures  above  and 
below  the  aperture.  When  this  alarming  accident  has  actually 
occurred,  the  first  indication  for  treatment  is  obviously  to  prevent 
any  further  ingress  of  air,  by  making  instant  compression  and 
then  quickly  applying  a  ligature.  The  subsequent  treatment  must 
consist  chiefly  in  endeavoring  to  keep  up  the  action  of  the  heart 
by  appropriate  means.  Of  these,  the  most  promising  appear  ta 
me  to  be  artificial  respiration  and  the  administration  of  stimu- 
lants. The  patient  should  be  in  the  recumbent  position,  and  the 
extremities  elevated  so  as  to  retain  as  much  blood  as  possible  in 
the  central  organs ;  to  accomplish  the  same  purpose,  Mercier 
advised  the  application  of  tourniquets  and  compression  of  the 
abdominal  aorta.  Artificial  respiration  may  be  practiced  with 
suitable  bellows,  or  simply  by  the  surgeon's  mouth.  Sylvester's, 
or  Hall's  method  would  scarcely  be  applicable  in  these  cases,  on 
account  of  the  situation  of  the  wound.  Various  plans  have  been 
suggested,  among  which  may  be  mentioned :  1.  An  attempt  to 
suck  out  the  air  by  means  of  a  canula  introduced  into  the  wounded 
54 — vol.  II. 
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vein,  into  the  right  jugular  vein,  or  even  into  the  heart  itself; 
2,  bleeding  from  the  right  jugular  vein  or  from  the  temporal 
artery;  3,  tracheotomy;  and  4,  the  injection  of  warm  water 
into  the  heart.  I  am  not  aware,  however,  that  there  are  any 
cases  on  record  which  prove  the  efficiency  of:  any  of  these 
methods.  Galvanism  might  rationally  be  applied  to  the  cardiac 
region,  though  I  should  be  disposed  to  trust  more  to  the  use  of 
stimulants  and  to  artificial  respiration. 

Remote  Co?i$eque?iCc,s  of  Injuries  of  Veins. — A  clot  may 
form  in  a  vein  as  the  result  of  injury  (thrombosis),  and  may 
subsequently  undergo  disintegration,  the  fragments  being  carried 
to  the  right  side  of  the  heart  and  thence  to  the  lungs,  plugging 
the  minute  pulmonary  arteries  (embolism),  and  thus  giving  rise 
to  the  formation  of  what  are  commonly  but  incorrectly  called 
metastatic  abscesses.  rThis  condition,  which  is  in  no  degree  nec- 
essarily connected  with  phlebitis,  is  referred  to  in  the  chapter  on 
Pyemia. 

On  the  other  hand,  a  clot  in  a  vein  may  undergo  a  process  of 
gradual  contraction,  induration,  and  decolorization,  becoming 
finally  calcified,  and  constituting  what  is  called  a  phlebolite  or 
vein-stone.  These  phlebolites,  however,  usually  result  from 
clots  due  to  stagnation,  without  external  violence,  and  are  con- 
sequently chiefly  met  with  in  the  veins  of  the  pelvis,  genital 
organs,  and  lower  extremities. 

SECTION   IX. 

INJURIES    OF    ARTERIES. 

Contusion  of  an  artery  may  exist,  without  giving  at  first 
any  evidence  of  its  occurrence.  The  secondary  results  of  arte- 
rial contusion  depend  upon  the  SQverity  of  the  injury;  if  this 
have  been  very  great,  a  portion  oE  the  wall. of  the  vessel  may 
slough,  and  cause  secondary  hemorrhage  or  extravasation  ;  if  the 
violence  have  been  less,  the  vessel  may  undergo  obliteration,  or 
in  very  slight  cases  may  recover  without  evil  consequences.  The 
obliteration  of  an  artery,  occurring  some  hours  or  days  after  the 
reception  of  an  injury,  is  usually  attributed   to   the   effect  of 
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inflammation ;  I  believe,  however,  that  it  is  more  commonly  due 
to  the  plugging  of  the  vessel,  either  by  embolism  (fragments  of 
clot  being  carried  from  another  part  of  the  circulation),  or  more 
rarely  to  an  actual  thrombosis  in  situy  clotting  taking  place  in 
the  injured  vessel  itself.  As  a  result  of  this  obliteration,  or 
znfarctus,  as  it  is  called  by  French  writers,  gangrene  or  serious 
visceral  degeneration  may  occur,  according  to  the  size  and  situa- 
tion of  the  vessel.  Thus,  in  two  cases  of  injury  in  the  lumbar 
region.  Dr.  Moxon  found  complete  thrombosis  of  the  renal 
arteries,  with  corresponding  incipient  degeneration  of  the  kid- 
neys. The  treatment  is  the  same  as  in  Contused  Wounds,  vol. 
1,  p.  644. 

Rupture  or  laceration  of  an  artery  maybe  either  partial  or 
complete ;  partial  laceration  generally  occurs  without  external 
wound,  and  involves  the  two  inner  coats  of  the  artery,  the  elas- 
ticity of  the  outer  coat  preserving  it  from  injury.  This  accident 
may  form  the  starting-point  for  the  development  of  an  aneurism 
at  a  subsequent  period  ;  or  the  torn  inner  coats  of  the  vessel 
curling  upon  themselves,  may  furnish  a  nidus  for  the  occurrence 
of  coagulation,  which,  as  in  the  case  of  contusion,  may  cause 
gangrene  of  the  part  below  the  seat  of  injury  ;  or,  again,  the 
lacerated  inner  coats  may  turn  downward,  and  by  their  mechani- 
cal valvular  action  produce  gangrene,  by  directly  interfering  with 
the  circulation.  Complete  rupture  of  an  artery  may  occur  sub- 
cutaneously,  or  in  an  open  wound.  In  the  latter  case,  the  nature 
of  the  accident  may  be  obvious  from  the  profuse  arterial  bleed- 
ing, though  in  other  instances,  if  the  coats  of  the  vessel  are 
twisted  upon  themselves,  there  may  be  scarcely  any  hemorrhage, 
the  artery,  perhaps,  hanging  out  of  the  wound  and  pulsating, 
and  yet  no  blood  escaping.  When  an  artery  is  torn  across  sub- 
cutaneously,  there  may  be  wide-spread  extravasation,  or  the 
development  of  one  or  other  form  of  traumatic  aneurism,  accord- 
ing to  the  size  and  position  of  the  vessel.  The  treatment  will  be 
conducted  on  the  same  general  principles  laid  down  in  the  con- 
sideration of  Lacerated  Wounds,  vol.  1,  p.  638. 

Wounds  of  Arteries. — JVon-penetraling  wounds  of  arter- 
ies occasionally,  but  very  rarely,  occur.  In  these,  the  external 
coat  is   divided,  with,  perhaps,  a  portion  of   the  middle  coat. 
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There  is  no  primary  hemorrhage  in  these  cases,  but  the  inner  coat 
almost  invariably  yields  after  a  few  days,  when  fatal  bleeding 
may  ensue.  Hence,  a  partially  divided  artery  should  always  be 
ligated,  as  a  precautionary  measure. 

Penetrating  wounds  of  arteries,  if  very  small  (consisting  of 
a  mere  puncture  with  a  fine  needle),  may  not  be  productive  of 
evil  consequences  ;  but  if  the  puncture  be  larger,  as  with  a  tena- 
culum, secondary  if  not  primary  hemorrhage  will  almost  certainly 
follow.  Incised  wounds  of  arteries  bleed  more  or  less  freely, 
according  to  the  size. and  direction  of  the  wound  :  thus,  a  longi- 
tudinal wound  will,  in  consequence  of  the  anatomical  arrange- 
ment of  the  arterial  coats,  gape  less,  and  consequently  bleed  less 
than  one  which  has  an  oblique  direction,  while  a  transverse  wound 
will  bleed  more  than  either.  An  artery  which  is  completely  cut 
across  bleeds  less,  other  things  being  equal,  than  one  which  is 
only  partially  divided ;  for  the  complete  section  of  the  vessel 
allows  partial  retraction  and  contraction  to  occur,  and  thus  meas- 
urably lessens  the  size  of  the  stream.  A  wound  of  an  artery  at 
the  bottom  of  a  narrow  and  tortuous  passage  through  muscular 
or  other  tissue,  approaches  to  the  nature  of  a  subcutaneous  lac- 
eration, and  extensive  extravasation  may  then  occur  with  very 
little  external  bleeding  ;  or  the  outer  wound  may  actually  heal, 
while  the  opening  in  the  vessel  remains  patulous,  in  which  case 
a  form  of  traumatic  aneurism  may  be  developed. 

Hemorrhage  from  a  ivounded  artery  may  usually  be  recog- 
nized by  the  bright  vermillion  hue  of  the  effused  blood,  and  by 
the  fact  that  it  is  thrown  out  in  jets  corresponding  to  the  pul- 
sations of  the  heart,  and  does  not  flow  in  an  even  stream,  as  in 
cases  of  hemorrhage  from  veins.  To  this  rule  there  are,  how- 
ever, exceptions  ;  the  blood  from  the  proximal  end  of  a  divided 
artery,  always,  I  believe,  presents  the  characters  which  have  been 
described,  but  from  the  distal  end,  for  at  least  an  hour  after  the 
infliction  of  the  wound,  or  until  the  collateral  circulation  has  been 
established,  the  flow  of  blood  resembles  that  from  a  wounded 
vein.  In  other  cases,  however,  if  the  anastomosis  be  very  free, 
as  in  the  palmar  arch,  both  ends  of  the  cut  vessel  will  bleed  in 
jets,  and  pour  out  blood  of  a  bright  red  color.  The  force  of  the 
jet  varies  with  the  size  and  position  of  the  artery,  and  the  strength 
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of  the  heart's  action.  A  small  branch  wounded  in  close  prox- 
imity to  a  main  trunk,  may  bleed  more  furiously  than  a  larger 
vessel  divided  at  a  more  distant  point,  and,  in  general  terms,  the 
nearer  a  cut  vessel  is  to  the  centre  of  circulation,  the  more  pro- 
fusely will  it  bleed.  As  the  pulsations  of  the  heart  become 
weaker,  the  jet  of  blood  has  less  force,  and  may  finally  cease 
with  the  occurrence  of  syncope,  or  may  be  arrested  by  the  natu- 
ral processes  of  contraction  and  retraction,  which  are  set  up  in 
the  wounded  vessel. 

As  already  indicated,  there  may  be  profuse  bleeding  without 
any  external  loss  of  blood.  When  bleeding  occurs  into  one  of 
the  cavities  of  the  body,  as  the  peritoneal,  it  constitutes  inter- 
nal  or  concealed,  hemorrhage  ;  when  into  the  areolar  tissue  of 
a  part,  it  is  known  as  extravasation.  Extravasation  may  prove 
directly  fatal,  by  the  amount  of  blood  abstracted  from  the  gen- 
eral circulation,  may  cause  gangrene  by  pressure,  especially  upon 
the  neighboring  venous  trunks,  or,  if  circumscribed,  may  give 
rise  to  a  form  of  traumatic  aneurism. 

Constitutional  Effects  of  Hemorrhage. — These  are  the 
same  kind,  though  differing  in  intensity,  whether  the  bleeding 
proceed  from  arteries  or  veins,  and  whether  the  hemorrhage  be 
apparent  or  concealed.  The  first  effect  of  profuse  hemorrhage  is 
shown  in  the  blanching  of  the  surface  ;  the  cheeks  and  lips 
become  pale,  and  the  conjunctiva  unnaturally  white.  The  pulse 
becomes  small  and  rapid,  the  heart  endeavoring  by  increased 
action  to  compensate  for  diminished  power.  The  patient  feels 
languid  ;  the  respiration  assumes  a  sighing  character  ;  the  senses 
of  sight  and  hearing  are  perverted,  being  sometimes  preternat- 
urally  acute,  but  more  often  dulled;  the  temples  throb,  the  skin 
becomes  cold,  and  at  last,  rather  suddenly,  the  patient  faints. 
During  the  state  of  syncope,  the  heart's  action  is  very  feeble,  and 
the  breathing  almost  entirely  diaphragmatic.  Death  may  occur 
in  this  condition  from  a  continuance  of  the  hemorrhage,  but  more" 
commonly  coagulation  takes  place  in  and  around  the  mouth  of 
the  wounded  vessel,  and  when  consciousness  returns,  the  bleed- 
ing is  found  to  have  spontaneously  ceased.  Vomiting  frequently 
occurs  as  a  syncope  passes  off  All  the  tissues  of  a  patient  who 
has  lost  much  blood,  appear  soft  and  flabby,  probably  from  the 
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loss  of  the  natural  fluids  of  the  part,  which  are  rapidly  absorbed 
into  the  depleted  blood-vessels.  Profuse  or  repeated  hemorrhage, 
besides  the  symptoms  which  have  been  above  described,  often 
give  rise  to  distressing  nervous  phenomena,  such  as  amaurosis, 
delirium,  convulsions,  or  even  hemiplegia.  Death  has  been 
attributed  to  a  cerebral  clot,  which  the  autopsy  showed  did  not 
exist,  the  fatal  result  being  simply  and  altogether  owing  to  pro- 
fuse and  repeated  secondary  hemorrhages.  In  recovering  from 
the  effects  of  loss  of  blood,  the  patient  sometimes  passes  through 
a  condition  of  constitutional  irritation,  with  extreme  restlessness 
and  delirium,  to  which  the  name  of  hemorrhagic  fever  has 
been  not  inaptly  applied. 

The  amount  of  blood  which  can  be  lost  without  serious  conse- 
quences ensuing,  varies  greatly  in  different  individuals.  Infants 
and  very  old  persons  are,  as  a  rule,  more  injuriously  affected  by 
hemorrhage  than  those  in  middle  life.  The  amount  of  blood  lost 
in  ordinary  childbirth  might  produce  serious  consequences  under 
different  circumstances,  while,  on  the  other  hand,  the  mental 
state  of  a  patient,  as  of  one  who  has  attempted  suicide,  or  who 
believes  himself  to  be  bleeding  to  death,  may  actually  cause  a 
fatal  result  after  the  loss  of  a  really  insignificant  quantity  of 
blood. 

Habitual  or  Periodic  Hemorrhage  may  be  met  with  in  either 
sex.  In  the  female  it  may  take  the  place  of,  or  alternate  with, 
the  natural  menstrual  flow,  when  it  constitutes  what  is  called 
vicarious  menstruation.  In  the  male  sex,  bleeding  from  the 
hemorrhoidal  veins  sometimes  occurs  at  certain  periods  of  the 
year,  and  seems  to  be  occasionally  beneficial  by  relieving  a  state 
of  plethora.  Some  persons  bleed  habitually  from  the  nose,  with- 
out any  apparent  solution  of  continuity  having  taken  place  ;  and 
Mr.  Moore  mentions  an  apparently  authentic  case,  in  which  a 
young  woman  had  severe  spontaneous  hemorrhages  from  the  skin 
,of  the  fiuger.  In  these  cases  the  blood  seems  to  ooze  from 
numerous  minute  orifices,  and  subsequently  to  collect  in  the  form 
of  drops,  which  then  flow  over  the  surface. 

He?norrhagic  Diathesis. — This  is  the  name  used  in  England 
and  in  this  country  for  the  remarkable  affection  which  the  French 
call   Hemophylie,  and    the    Germans    Hxmophilie  or  Bluter- 


INJURIES   OF  ARTERIES.  847 

krankhe.it.  Its  chief  manifestation,  and  that  from  which  its 
name  is  derived,  is  a  disposition  to  profuse  bleeding,  which  may 
be  spontaneous,  or  may  follow  upon  the  slightest  wounds.  It  is 
often  hereditary,  and  those  in  whom  it  exists  are  in  childhood 
often  subject  to  affections  of  the  joints,  and  to  inflammations  of 
the  lungs.  The  disease  appears  to  depend  on  a  peculiar  condi- 
tion of  the  blood  (not  mere  want  of  plasticity,  for  it  coagulates 
readily  when  removed  from  the  body),  and  on  a  defective  con- 
tractility of  the  arteries  and  capillaries.  The  hemorrhages  which 
follow  wounds  do  not  yield  so  readily  to  constitutional  measures 
as  the  above,  and  in  these  cases  long-continued  pressure,  and  the 
use  of  styptics,  appear  to  be  the  most  promising  modes  of  treat- 
ment. The  existence  of  the  hemorrhagic  diathesis  would  of 
course  be  a  contra-indication  to  the  performance  of  any  opera- 
tion involving  the  use  of  the  knife  ;  it  is  somewhat  remarkable, 
however,  that  cases  which  have  proved  fatal,  from  this  cause, 
have  almost  invariably  been  those  of  trivial  accidental  wounds, 
or  of  such  slight  surgical  procedures  as  the  extraction  of  a  tooth, 
or  lancing  the  gum — the  only  recorded  instance,  so  far  as  known, 
of  the  hemorrhagic  diathesis  having  caused  death  after  an  import- 
ant operation,  being  in  a  case  of  lithotomy  reported  by  Mr. 
Durham. 

Treatment. — The  treatment  of  arterial  hemorrhage  should  be 
both  local  and  constitutional.  The  constitutional  treatment 
consists  in  keeping  the  patient  quiet,  in  a  recumbent  position, 
and  in  avoiding  any  sudden  elevation  of  the  head  or  of  the 
arms,  which  might  induce  fatal  syncope.  Food  and  stimulants 
should  be  cautiously  administered  in  small  quantities  at  a  time, 
and,  if  there  be  vomiting,  may  be  given  by  enema.  The  following 
remedies  may  be  given  internally,  according  to  their  several  indi- 
cations :  Aconite,  Arnica,  Belladonna,  Crotalus,  China, 
Cerasus,  Crocus,  Erechthiles,  Erigero?i,  Gossypium,  Ham- 
amelis,  Nitric  acid,  Ferrum,  Ipecac,  Phosphorus,  Sabina, 
Secale,  Senecis.  In  cases  of  hemorrhagic  diathesis,  Secale  and 
Gossypium  have  done  me  good  service.  Debility  after  great  loss 
of  blood  can  be  overcome  by  China,  Ipecac  and  Verat.  alb.  As 
a  last  resort,  transfusion  of  blood  should  certainly  be  tried,  in  the 
manner  and  with  the  precautions  recommended  on  page  829.     The 
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statistics  of  this  operation  in  cases  of  hemorrhage,  as  givsn  by 
Lanclois,  are  very  favorable,  ninety-nine  cases  having  afforded 
not  less  that  sixty-five  recoveries,  while  eleven  of  the  thirty-one 
fatal  cases  (the  result  in  three  was  doubtful)  were  moribund  at 
the  time  transfusion  was  practiced.  The  loss  of  blood  in  some 
cases  is  never  entirely  repaired  during  life,  the  patient  remaining 
permanently  blanched,though  otherwise  apparently  in  good  health  ; 
or  the  debility  resulting  from  hemorrhage  may  act  as  a  predis- 
posing cause  for  the  occurrence  of:  tuberculosis  or  other  morbid 
condition. 

The  local  treatment  of  arterial  bleeding  consists  in  the  adop- 
tion of  various  measures,  which  may  be  either  of  a  temporary , 
or  of  a  permanent  nature.* 

SECTION    X. 

SUBSTITUTES    TOR    THE   NATURAL  LIMB. 

After  the  healing  of  a  stump,  the  surgeon  should  make  it  his 
duty  to  direct  the  patient  in  the  attainment  of  some  useful  sub- 
stitute for  the  portion  which  has  been  removed.  This  must,  of 
course,  vary  with  his  social  condition. 

For  the  arm  of  the  laboring  man,  a  cap  formed  of  strong 
leather,  to  which  an  iron  hook  can  be  attached,  and  which  can  be 
made  to  strap  on  to  the  stump,  will  answer  the  purposes  of  pre- 
hension: while  patients  of  larger  incomes  can  obtain  excel- 
lent substitutes  for  the  arm  and  hand  from  various  ingenious 
mechanics.  In  numerous  instances,  artificial  arms  have  been 
made  by  means  of  which  the  patient  was  able  to  grasp  his  hat 
and  hold  a  pen  or  other  light  articles  by  a  neat  mechanism  that 
caused  the  fingers  to  approach  the  palm  of  the  hand. 

Many  varieties  of  artificial  legs  can  also  be  readily  obtained, 
in  which  the  support  is  furnished  by  a  graduated  pressure 
around  the  stump,  and  I  fully  coincide  with  the  sentiment 
that  every  homoeopathic  surgeon,  in  accordance  with  the  senti- 
ments expressed  by  the  American  Medical  Association  against 
this  variety  of  charlatanism,   will  abstain   from  recommending 

*  See  Hemorrhage  from  "Wounds,  vol.  1,  p.  G25. 
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limbs  which  are  patented.  Those  of  Kolbe  have  been  made  in 
accordance  with  the  special  directions  of  a  competent  surgical 
authority,  are  light,  neat,  possess  every  movement,  are  cheap,  and 
manufactured  with  the  distinct  understanding  that  the  crippled 
sufferers  from  amputation  shall  not  be  subjected  to  the  evils 
caused  by  taking  out  a  patent. 

As  a  general  rule,  few  stumps  will  be  able  to  sustain  the  pres- 
sure arising  from  the  constant  use  of  a  peg  or  an  artificial  limb 
under  ten  weeks  after  the  entire  healing  of  the  wound,  even  when 
the  stump  is  well  soaked  every  night  in  a  strong  decoction  of 
white-oak  bark  or  diluted  lime-water  to  harden  the  skin.  In  the 
best  formed  artificial  limbs,  although  the  main  support  is  borne 
by  the  limb  above  the  stump,  yet  the  strain  thus  put  upon  the 
newly-formed  cicatrix  is  also  very  apt  to  induce  ulceration,  and 
this,  when  repeatedly  established,  becomes  very  difficult  to  heal. 
It  will  therefore  prove  desirable  to  omit  the  use  of  all  artificial 
support  for  about  three  months,  and  then,  on  the  appearance  of 
increased  redness  in  the  stump,  to  intermit  the  use  of  the  limb 
until  the  congestion  of  the  skin  has  passed  away.  The  anxiety 
of  patients  to  try  their  artificial  limbs  will  often  create  so  much 
irritation  in  a  newly-formed  stump  as  to  require  that  the  move- 
ments should  be  regulated  by  the  surgeon,  before  ulceration  or 
sloughing  of  the  stump  is  induced  by  ignorance  or  imprudence. 


THE   END. 
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the  skull 150 

Extravasation  of  blood  within 

the  skull,  diagnosis  of 151 

Extravasation  of  blood  within 

the  skull,  treatment  of 152 

Extroversion  of  the  bladder 680 

Exstrophy  of  the  bladder 680 

Exstrophy  of  the  bladder,  treat- 
ment of 682 

Eyeball,  contusions   of 160 

Eyeball,  injuries  of 159 

Eyeball,  injuries  of  and  treat- 
ment of 161 

Eyeball,  wounds  of 160 


False   anchylosis 65-    70 

False  cartilages SO 

False  joints 368 

Fatty    tumors   of   tongue 564 

Felon 118 

Felon,   etiology  of 119 

Felon,  prognosis  of 120 

Felon,  symptoms  of 119 

Felon,   treatment   of,  constitu- 
tional   120 

Felon,   treatment  of,    surgical  123 

Femur,  fracture  of 435 

Femoral  hernia 621 

Fibula,  dislocation  of 337 

Fibula,  fracture  of 480 

Fingers,  dislocation  of 298 

Fingers,    fracture  of 433 

Fibro-muscular  tumors  of  the 

uterus " 723 

Fistula  in  ano 695 

Fistula  in  ano,  causes  of 695 

Fistula  in  ano,  diagnosis  of 696  ! 

Fistula  in  ano,  symptoms  of. . .  695 

Fistula  in  ano,  varieties  of 695 

Fistula,  penile 659 

Fistula,  perineal 658 

Fistula,  salivary 159 

Fistula,  scrotal 659 

Fistula,  thoracic 172 

Fistula,  urethral 658 

Fistula,  urinary,  blind 659 

Fissure  of  anus 694 

Flap  method   of  amputating. .  796 
Foot,  resection  of  tarsal  bones  762 
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Foreign  bodies  in  bladder 613 

Foreign  bodies  in  ear 542 

Foreign  bodies  in  eye 512 

Foreign  bodies  in  pharynx  and 

oesophagus 595 

Foreign   bodies  in  rectum 614 

Foreign  bodies  in  stomach 609 

Fractures,   general    considera- 
tions of 350 

Fractures,  causes  of 352 

Fractures,  causes  of,  exciting. .    352 
Fractures,  causes  of,  predispos- 
ing   352 

Fractures,  callus,  in  process  of 

repair 355 

Fractures,  callus,  provisional . .  356 

Fractures,  compound 366 

Fractures,  compound,    dangers 

in 366 

Fractures,    compound,     defini- 
tion of 366 

Fractures,     compound,     treat- 
ment of #. .  366 

Fractures,  etiology  of \  .  351 

Fractures,  false  joints  following  368 
Fractures,  nonunion  following  368 
Fractures,  phvsical  symptoms 

of * 353 

Fractures,  process  of  repair  in  354 

Fractures,  prognosis  in 353 

Fractures,  treatment  of 856 

Fractures,  treatment  of,  appa- 
ratus in 357 

Fractures,   treatment  of,  appa- 
ratus in  special 362 

Fractures,  treatment  of,  splints 

in 358 

Fractures  of  acromion  process  393 
Fractures  of  ankle,  compound  45 
Fracture    of  the  bones  of  the 

face 370 

Fracture  of  the   bones  of  the 

neck 378 

Fracture  of  bones  of  the  neck 

and  trunk 382 

Fracture  of  bones  of  the  upper 

.   extremity 387 

Fracture  of  bones  of  the  leg. . .  470 
Fracture  of  bones  of  the  leg, 

symptoms  of 470 

Fracture  of  bones  of  the  leg, 

prognosis  of 471 

Fracture  of  bones  of  the  leg, 

treatment  of 471 

Fracture  of  the  calcaneum 483 

Fracture  of  the  carpus 433 

Fracture  of  condyles  of  femur.  463 
Fracture  of  condyles,prognosis  463 
Fracture  of  condyles,8ymptoms  463 
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Fracture  of  condyles,  treatment  464 

Fracture  of  clavicle 387 

Fracture  of  clavicle,  causes  of. .  387 
Fracture  of  clavicle,  treatment  389 
Fracture  of  coracoicl  process. .  395 

Fracture  of  forearm 411 

Fracture  of  the  forearm,  both 

bones  of 411 

Fracture  of  forearm,  symptoms  411 
Fracture  of  forearm,  prognosis  412 
Fracture  of  forearm,  treatment  412 
Fracture  of  coronoid  process. .  431 

Fracture  of  femur 435 

Fracture  of  femur,  neck  within 

the  capsule 436 

Fracture  of  femur,  neck  within 

the  capsule,  causes  of 437 

Fracture  of  femur,  neck  within 

capsule,  symptoms  of 437 

Fracture  of  femur,  neck  within 

capsule,  treatment  of. 441 

Fracture  of  femur,  neck  with- 
out the  capsule 444 

Fracture  of  femur,  neck  with- 
out the  capsule,  diagnosis. . .  445 
Fracture  of  femur,  neck  with- 
out the  capsule,  prognosis. . .  445 
Fracture  of  femur,  neck   with- 
out the  capsule,  symptoms. .  444 
Fracture  of  the  femur,  neck  of, 

impacted 452 

Fracture  of  the  femur,  neck  of, 

symptoms  of.    452 

Fracture  of  the  femur,  neck  of, 

treatment  of 452 

Fracture  of  the  great  trochanter  453 
Fracture  of  the  great  trochan- 
ter, symptoms  of 453 

Fracture  of  the  great  trochan- 
ter, treatment  of 453 

Fracture  of  femur,  condyles  of  463 
Fracture  of  femur,  condyles  of, 

symptoms  of 463 

Fracture  of  femur,  condyles  of, 

prognosis  of 463 

Fracture  of  femur,  condyles  of, 

treatment  of 464 

Fracture  of  femur,  condyles  of, 

compound 464 

Fracture  of  femur,  shaft  of 454 

Fracture  of  the  femur,  shaft  of, 

symptoms  of ...  454 

Fracture  of  the  femur,  shaft  of, 

prognosis  of 454 

Fracture  of  the  femur,  shaft  of, 

treatment  of 455 

Fracture  of  the  fibula 480 

Fracture  of  fibula,  diagnosis.. .  480 
Fracture  of  fibula,  treatment..  480 
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Fracture  of  the  fingers 433 

Fracture  of  the  hand  and  fingers  433 

Fracture  of  the  humerus 399 

Fracture  of  the  humerus  and 

anatomical  neck 399 

Fracture  of  humerus,  condyles  408 
Fracture  of  humerus,  surgical 

neck  of. 401 

Fracture  of  humerus,  shaft  of  406 
Fracture  of  the  humerus,  treat- 
ment of 403 

Fracture  of  humerus,     within 

the  capsule 400 

Fracture  of  humerus,  without 

the  capsule 400 

Fracture  of  inferior  maxillary  374 
Fracture  of  inferior  maxillary, 

treatment  of 375 

Fracture     of    the     lachrymal 

bones 372 

Fracture  of  the  malar  bones  373 
Fracture  of  the  metacarpus  434 
Fracture    of   the  metacarpus, 

treatment  of 434 

Fracture  of  the  metatarsus  and 

phalanges 484 

Fracture  of  the  metatarsus  and 

phalanges,   treatment  of 484 

Fracture    of   the  nasal  bones  370 

Fracture  of  the  os  hyoides 378 

Fracture  of  olecranon  process  426 

Fracture  of  the  patella 464 

Fracture  of  the  patella,  symp-  . 

toms    of 4G5 

Fracture   of  the   patella,  prog- 
nosis of 465 

Fracture  of  the  patella,  treat- 
ment of. 465 

Fracture  of  the  patella,   com- 
pound  470 

Fractures  of  the  phalanges 435 

Fracture     of    the    phalanges, 

treatment  of 435 

Fracture  of  the  radius,  shaft  of  418 
Fracture  of  the  radius,  shaft  of, 

treatment  of 413 

Fracture  of  the  radius,  inferior 

extremity 415 

Fracture  of   the  radius,   infe- 
rior extremity,  diagnosis  of  416 
Fracture  of    radius,   superior 

extremity 414 

Fracture  of  radius,superior  ex- 
tremity,  treatment    of 415 

Fracture  of  the  ribs 882 

Fracture   of  the  ribs,   crepita- 
tion in 382 

Fracture  of  the  ribs,  emphyse- 
ma in 88  3 
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Fracture  of  ribs,  treatment   of  385 

Fracture  of  scapula 393 

Fracture  of  scapula,  body  of  398 
Fracture   of   scapula,   neck  of  396 

Fracture  of  the  sternum. . 385 

Fracture  of  superior  maxillary  372 

Fracture  of  the  tarsus 482 

Fracture  of   the   tibia 481 

Fracture  of  tibia,   treatment  of  482 

Fracture    of   ulna 424 

Fracture  of  ulna,  symptoms  of  425 
Fracture  of  ulna,  treatment  of  425 
Fracture  of  vertebral  column  379 
Fracture  of  the  zygoma 372 


Galvano-puncturefoi*  aneurisms  £15 

Ganglion 114 

Ganglion,  treatment  of 115 

Gastrotomy 608 

Genu-valgum 738 

Genu-extrorsum 739 

General  considerations  in  resec- 
tions    746 

General   vules  for   amputating  779 
Great   trochanter,  fracture  of  453 

H 

Hamilton's  apparatus  for  frac- 
tured olecranon 421 

Hand,  resection  of. 756 

Hand  and  fingers,  fracture  of. .  433 

Harelip ,  553 

Hemothorax 603 

Hematocele 650 

Heart,  wounds  of 172 

Heart,  wounds  of,  symptoms  of  173 
Heart,  wounds  of,  treatment  of  173 

Hemorrhage,  arrest  of 504 

Hemorrhage,  constitutional  ef- 
fects of 845 

Hemorrhage,    control  of,  after 

operations 503 

Hemorrhage,  periodic 846 

Hemorrhage,  prevention  of 503 

Hemorrhage    from   wounds    of 

lung 166 

Hemorrhagic  diathesis 847 

Hemorrhagic  diathesis,     treat- 
ment of 847 

Hemorrhoids 685 

Hemorrhoids,  causes  of 686 

Hemorrhoidal  flux 688 

Hepatic  abscess 735 

Hernia,  causes  of 615 

Hernia,  definition  of 615 

Hernia,  cerebri 149 

Hernia,  cerebri,  treatment  of. .  149 
Hernia,  crural dfcl 
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Hernia,  femoral 621 

Hernia,  femoral,  diagnosis  of. .  622 
Hernia,  femoral,  treatment  of...  623 

Hernia,  inguinal 618 

Hernia,  inguinal,  congenital . .  619 

Hernia,  inguinal,  direct. 619 

Hernia,  inguinal,  diagnosis  of.   620 

Hernia,  inguinal,  oblique 618 

Hernia,  inguinal,  treatment  of,   621 

Hernia,  irreducible 629 

Hernia,  irreducible,  causes  of.  629 
Hernia,       irreducible,      conse- 
quences of 629 

Hernia.irreducible, treatment  of  629 
Hernia,  irreducible, radical  cure  629 

Hernia  of  the  lung 171-605 

Hernia,  reducible 623 

Hernia,  reducible,  treatment  of  623 
Hernia,     reducible,  treatment, 

palliative 624 

Hernia,    reducible,    treatment, 

radical  cure  of 626 

Hernia,  strangulated,  causes  of  630 
Hernia,     strangulated,   morbid 

appearances 632 

Hernia,     strangulated,     symp- 
toms of 631 

Hernia,  strangulated, treatment  632 
Hernia,  strangulated,  varieties  632 

Herniotomy 638-644 

Hip,  compound  fracture  of 43 

Hip  disease 84 

Hip  joint,  amputation  at. ......  794 

Hip  joint,  dislocation  of.  300 

Hip,  resection  of 757 

History  and  general  considera- 
tions of  amputations 765 

Housemaid's  knee 116 

Housemaid's  knee,  treatment  of  117 
Hodgen's    apparatus  for  frac- 
tures    477 

Humerus,  dislocation  ot 267 

Humerus,  fracture  of 399 

Hydrarthrosis. 46-  00 

Hydrops  articuli 60 

Hydrops  pericardii 604 

Hydrocele .620-653 

Hydrocele,  congenital 652 

Hydrocele  of  the  cord 620-649 

Hydrothorax 603 

Hypertrophy   of  clitoris 715 

Hypertrophy  of  labia 714 

Hypertrophy   of  the  lips 55° 

Hypertrophy  of  scrotum. .....  655 

Hypertrophy  of  tendons HJ 

Hypertrophy  of  toe-nail 857 

Hypodermic  injection  of  atro- 
pine      54 

Hypospadias 657 
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Indications  for  resections 747 

Interior  maxillary  fracture 374 

Inflammation  of  the  rectum. . .  693 

Injuries  of  the  abdomen. . . 174 

Injuries  of  the  bladder 612 

Injuries  of  the  bursae 837 

Injuries  of  the  eyeball 159 

Injuries  of  the  face 158 

Injuries  of  the  head 130 

Injuries  of  the  joints 25 

Injuries  of  the  lymphatics. . .   .  837 

Injuries  of  the  oesophagus 595 

Injuries  of  the  pelvis  180 

Injuries  of  the  rectum 614 

Injuries  of  the  spiue 153 

'Injuries  of  the  spine,  pathology 

and  treatment 154 

Imperforate  anus 698 

Imperforate  hymen ^ 714 

Imperforate  nostril 560 

Imperforate  rectum 699 

Imperforate  vagina 714 

Inguinal  hernia 618 

Inguinal  hernia,  congenital 619 

Inguinal  hernia,  diagnosis. ....  620 

Inguinal  hernia,  direct 619 

Inguinal  hernia,  oblique 618 

Inguinal  hernia,  operations  for  637 
Inguinal  hernia,  surgical  anat- 
omy of 634 

Inguinal  hernia,  treatment  of. .  621 
Innominate  artery,  ligation  of  221 
Instruments  required  for  ampu- 

tion 770 

Intestine,  protrusion  of 176 

Iridectomy 528 

Iridodesis 529 

Introduction  of  stomach  tube. .  697 

Irreducible  hernia 629 

Irreducible  hernia,  radical  cure  629 
Irreducible  hernia,  treatment  of  629 
Inversion  of  the  bladder 685 

J 

Jaw,  dislocation   of. 258 

Joints,  anchylosed,  excision  of  79 

Joints,  complications  of  wounds  89 
Joints,  compound    fracture  of 

ankle 45 

Joints,   compound  fracture  of 

elbow 42 

Joints,   compound   fracture  of 

hip : 43 

Joints,   compound  fracture  of 

knee 44 

Joints,  diseases  of 25 

Joints,  dropsy  of. 46-60 
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Joints,  etiology 60 

Joints,  pathology  of 61 

Joints,  symptoms  of. 60 

Joints,   treatment 61 

Joints,  erysipelas  following  the 

wounds  of 39 

Joints,    pyemia  following  the 

wounds  of 89 

Joints,    tetanus   following   the 

wounds  of 39 

Joints,  treatment  following  the 

wounds  of 39 

Joints,*  injuries  of 25 

Joints,  wounds  of. v  37 * 

Joints,  wounds  of,  symptoms. .  38 

K 

Keloid... 837 

Knee,  compound  fracture  of. . .     44 

Knee,  dislocation  of 829 

Knee,  housemaid's 116 

Knee,  housemaid's,  treatment  of  117 
Knee  joint,    amputation  at....  800 

Knee  joint,  excision  of 759 

Knee  joint,  resection  of. 760 

Knock-knee 738 

L 

Laceration  of  muscles 108 

Laceration  of  muscles,  symp- 
toms of 108 

Laceration  of   muscles,    treat- 
ment of. 109 

Laceration  of  the  perineum 184 

Laceration    of   the   perineum, 

Baker  Brown's  operation  for  186 
Laceration    of   the    perenium, 

prognosis  of 184 

Laceration    of    the    perineum 

Sims's  operation  for 188 

Laceration  of    the    perineum, 

treatment 185 

Laceration  of  the  urethra 183 

Laceration    of  urethra,    treat- 
ment of 183 

Lacerated  perineum 706 

Lagophthalmos 518 

Lancing  the  gums 565 

Larrey's  method 783 

Laryngotomy 590 

Laryngo-tracheotomy 598 

Larynx,  tumors  of 598 

Larynx,  wounds  of 163 

Larynx,  polypi  of 598 

Larynx,  warts  of 598 

Ligature  of  arteries 217 

Ligature   *of  common  carotid 
arteries. 222 
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Ligature  of  external  carotid  ar- 
teries   226 

Ligature  of  facial  arteries 227 

Ligature  of  lingual  arteries —  226 
Ligature  of  occipital  arteries. .  227 
Ligature   of  the  superior  thy- 
roid arteries 226 

Ligature  of  temporal  arteries  227 

Limb,  substitute  for 848 

Lipoma 559 

Lisfranc's  operation 807 

Lithotomy 670 

Lithotomy,  operation  of. . .  .\. .  671 

Lithotrity  or  crushing 676 

'  Lung,  hernia  of 171 

Lung,  wounds  of 165 

Lung,   wounds  of,  emphysema 

following 166 

Lung,    wounds    of,    empyema 

following 168 

Lung,  wounds  of,  hemorrhage 

following  , 166 

Lung,   wounds   of,  pneumonia 

following 168 

Lung,  wounds  of,  pneumotho- 
rax following 166 

Lung,  wounds  of,  symptoms  of  165 
Lung,    wounds  of,    treatment, 

constitutional 170 

Lung,    wounds    of,   treatment, 

local 169 

Lupus  exedens. 834 

Lupus  non-exedens 834 

Luxations 243 

Luxations,  causes  of. 244 

Luxations,  complete 243 

Luxations,  compound 452 

Ligation    of   abdominal    aorta  233 
Ligation  of  anterior  tibial  ar- 
tery   240 

Ligation  of  axillary  artery 230 

Ligation  of  brachial  artery 231 

Ligation  of  brachial  artery  \n 

axilla 231 

Ligation  of  the  bracial   artery 

below  the  clavicle... 230 

Ligation  of  circumflex  iliac  ar- 
tery   237 

Ligation  of  common  iliac  artery  233 
Ligation    of  deep   femoral  ar- 
tery   239 

Ligation  of  epigastric  artery. .  237 
Ligation   of  external   iliac  ar- 
tery   236 

Ligation  of  femoral  artery 238 

Ligation  of  gluteal  artery 235 

Ligation     of    inferior  thyroid 

artery 230 

Ligation  of  internal  iliac  artery  235 
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Ligation  of  internal  mammary 

artery 227 

Ligation  of  lingual  artery. . . . .  562 
Ligation    of  peroneal  artery. .  242 

Ligation  of  popliteal  artery 239 

Ligation  of  posterior  tibial  ar- 
tery   241 

Ligation  of  radial  artery 232 

Ligation  of  sciatic  artery 236 

Ligation  of  spermatic  artery. .  646 
Ligation  of  subclavian  artery..  227 

Ligation  of  ulnar  artery 232 

Ligation  of  vertebral  artery. . .  229 

Ligature  for  aneurisms 213 

Ligature  for  innominata  artery  221 

Luxations,  complicated 243 

Luxations,  consecutive 243 

Luxations,  deformity  from 246 

Luxations,  differential  diagno- 
sis  247 

Luxations,  general  symptoms  of  245 

Luxations,  incomplete 243 

Luxations,  loss  of  function  in  245 

Luxations,  old 244 

Luxations,  partial 243 

Luxations,  pathology  of 248 

Luxations,  primitive 243 

Luxations,    prognosis    of 248 

Luxations,   recent 244 

Luxations,   reduction   of 249 

Luxations,  seat  of 244 

Luxations,   simple 244 

Luxations,  treatment   of 249 

Luxations,  varieties  of 243 

Lymphatics,   injuries    of 837 

Lymphatics,    varicose 834 

Lymphangeitis 832 

M 

Maler  bone,  fracture  of 373 

Malformation  of  the  auricle. . .  545 
Malformation  of  the  bladder. ..  680 
Malformation  of  the  urethra...  656 

Malpositions  of  the  bladder 680 

Malignant  affections  of  uterus.  720 
Malignant  affections  of  uterus, 

treatment  of 720 

Malignant  stricture  of  rectum.  704 
Malignant  tumors  of  tongue.. ..  564 
Marshall  Hall's  'ready  method'  589 
Metacarpal  bones,dislocation  of  298 
Metatarsal  bones,    amputation 

of 807 

Metatarsal  bones,  dislocation  of  347 
Metatarsal  bones,  fracture  of. .  484 

Meningitis 38J 

Mixed  or  fusible  calculus. .....  663 

Modes  of  amputating 774 


INDEX  TO   SCIENCE   AND   ART   OP   SURGERY. 


861 


PAGE. 

Modified  circular  operation 778 

Morbus  coxariua 84 

Mortality  after  amputations. . .  814 

Movable  cartilages 80 

Movable  cartilages,  diagnosis  of  82 
Movable  cartilages,  etiology  of  81 
Movable  cartilages,  prognosis  82 
Movable  cartilages,  symptoms  81 
Movable  cartilages,   treatment    82 

Muscle,  laceration  of 108 

Muscle,  rupture  of 33 

Myelitis 158 

;  N 

Nasal  bones,  fracture  of 370 

Nffivus 822 

Naevus,  capillary 822 

Naevus,  cauterization  for 823 

Naevus,  exsection  for 824 

Naevus,  injection  for 823 

Naevus,  ligation  for 824 

Naevus,  operations  for 822 

Naevus,  vaccination  for 823 

Naevus,  venous 822 

Necrosis  of  jaws 573 

Neck,  wounds  of 162 

Neck,  wounds  of,  treatment  of  163 
Neck  of  femur,  fractures  of.. ..  436 
Needle,  aneurismal  (plate  of)..  219 
Nekton's  splint  for  fracture  of 

the  radius 414 

Nephrotomy  for  renal  calculus  234 

Neuroma  of  stump 813 

Nonmalignaut  tumors  of  rectum  705 

O 

Occlusion  of  the  anus,  complete 

and  partial 698 

Occlusion  of  the  rectum 699 

Occlusion  of  urethra,  complete  657 
Occlusion  of  urethra,  partiaL  .  656 

CBsophagotomy *. .  .■  596 

Olecranon  process,  fracture  of  226 

Onychia , 125 

Openings  of  abscesses  and  si- 
nuses   827 

Operative  surgery 486 

Operations,  surgical 486 

Operations,  surgical,  anaesthe- 
sia in 501 

Operations,  surgical,  applian- 
ces for 600 

Operations,  surgical,  arrest  of 

hemorrhage  after 504 

Operations,  surgical,  causes  of 

death  after 493 

Operations,  surgical,  closure  of 
wounds 503 


Operations,  surgical,     circum- 
stances influencing  results..  489 
Operations,  surgical,  control  of 

hemorrhage  after 503 

Operations,  surgical,  consent  of 

patient  to 496 

Operations,  surgical,  how   per- 
formed   499 

Operations,  surgical,    prepara- 
tion of  patients  for 496 

Operations,   surgical,    preven- 
tion of  hemorrhage  in 503 

Operations,    surgical,    temera- 

ture  of  room  during .*. .  500 

Operations  on  the  abdomen. . .  605 

Operations  on  the  anus 685 

Operations  for  cataract 524 

Operations  on  conjunctiva. . . .  521 
Operations  for  depressed  nose  792 
Operations  for  the  disarticula- 
tion of  the  fingers 549 

Operations  on  the  ear 542 

Operations  on  the  eyeball 524 

Operations  on  the  eyelids 513 

Operations  on  the  eye  and  ap- 
pendages   511 

Operations  on  the  face,  plastic" 546 
Operations  on  female  genera- 
tive organs 706 

Operations  for  femoral   hernia  64S 
Operations  on  head  and  neck. .  508 

Operations  on  the  jaws 573 

Operations  for  inguinal  hernia  637 
Operations   on  the    lachrymal 

apparatus 619 

Operations  on  the  lips 550 

Operations  on  the  neck 588 

Operations  on  the  scrotum  and 

penis 646 

Operations  on  the  muscles 622 

Operations  on  the  tongue 560 

Operations  on  the  thorax 600 

Operations  for  urinary  vaginal 

fistula 709 

Operations  within  the  mouth. .  505 
Operations    within    the    nasal 

cavity 556 

Operation  for    amputation    of 

the  breast 600 

Operation    for  amputation    at 

the  elbow 786 

Operation  for    amputation    of 

the  metacarpus 790 

Operation    for    amputation  of 

the  penis 655 

Operation    for   amputation  at 

the  Bhoulder 783 

Operation    for   amputation  at 
the  wrist 790 
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Operation  for  castration 648 

Operation  of  colotomy 645 

Operation  for  cure  of  artificial 

anus 610 

Operation  for  empyema 603 

Operation  for  fissure  of  anus. .  694 
Operation  for  fistula  in  ano. . .  697 

Operation  of  gastrotorny 608 

Operation  for  hemothorax. .  ..  608 
Operation  for  hydrothorax. . . .  603 

Operation  for  hydrocele 654 

Operation  for  hypertrophy   of 

the  scrotum 656 

Operation  for  ligation  of  piles.  690 

Opera \ion  of  lithotomy 671 

Operation  of  lithotomy,   bilat- 
eral method 674 

Operation  of  lithotomy,  median 

method .'. 675 

Operation  of  lithotomy,  supra- 
pubic method 676 

Operation  of  lithotrity 678 

Operation  of  ovariotomy 727 

Operation  of  paracentesis  ab- 
dominis   607 

Operation  of  pneumothorax. . .  602 
Operation  for  the  radical   cure 

of  hernia 641 

Operation  for  radical  cure  of 

femoral  hernia 644 

Operation  of  resection 750 

Operation  of  resection  of  elbow  754 
Operation  of  resection  of  hip..  757 
Operation  of  resection  of  knee 

joint 760 

Operation  for  staphyloraphy. .  569 

Operation  for  varicocele 647 

Ophthalmoscope 534 

Orthopaedic  surgery 736 

Os  hyoides,  fracture  of 378 

Osteitis  and   osteo-inyelilis   of 

stumps 814 

Outward  bowing  of  the  knee. .  739 
Oval  method  of  amputating. . .  778 

Ovarian  tumors 721 

Ovarian  tumors,  differential  di- 
agnosis of 723 

Ovariotomy 725 

Oxalate  of  lime  calculus 662 

P 

Patella,  dislocation  of 334 

Patella,  fracture  of 464 

Patella,  fracture,  compound  of  470 

Paracentesis  abdominis 607 

Paracentesis  capitis 511 

Paracentesis  thoracis.... 602 

Partial  occlusion  of  the  anus. .  698 


Partial  occlusion  of  the  urethra  656 

Pelvis,  injuries  of ...  180 

Penetrating  wounds  of  thorax  705 

Penis,  amputation  of 655 

Perineal  fistula 658 

Perinephritic  abscess 736 

Perineum  lacerated 706 

Perineum,  laceration  of. 184 

Perineum,  laceration  of,  treat- 
ment   185 

Periostitis  of  stump 814 

Penile  fistula 659 

Peritonitis,  traumatic 179 

Phosphatic  calculus 662 

Piles 685 

Piles,  external 686 

Piles,  internal 687-690 

Pirogoft's  amputation 805 

Polypi  of  uterus 719 

Polypus  of  ear 543 

Polypus  of  larynx —  598 

Polypus  of  nose 559 

Plastic  operations  on  face 546 

Plugging  the  posterior  nares. ,  558 

Pneumocele 171 

Pneumothorax 602-166 

Pneumonia  following  wounded 

lung 168 

Pneumonia  traumatic 168 

Preparation      of  patients    for 

surgical  operations 496 

Pressure  for  aneurisms 205-206 

Probing  of  the  nasal  duct 558 

Probing  of  the  puncta  and  can- 

aliculi 519 

Process   of  repair  after   resec- 
tion   748 

Prolapsus   ani 693 

Prolapsus  of  the  iris 522 

Prolapsus  of  the  rectum 668 

Prolapsus  of  the  vagina 716 

Protrusion  of  the  eyeball 531 

Protrusion  of  intestine 176 

Psoas  abscess 622 

Pterygium 521 

Ptosis 518 

Pyemia    following    wounds   of 
joints 39 

R 

Radical  cure  ot  hernia •. .  626 

Radius,  dislocation  of 290 

Radius,    fracture    of. 413 

Radius,  fracture  of  superior  ex- 
tremity   414 

Radius,  fracture  of  inferior  ex- 
tremity   415 

Rectal  polypus -  ^5 
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Recto   vesical   and   recto    ure- 
thral fistulae 699 

Reducible  hernia". 623 

Removal  of  the  clitoris 715 

Removal  of  two-thirds  of  lower 

jaw 583 

Removal  of  the  parotid  gland  574 

Removal  of  tongue 560 

Renal  calculus 663 

Resections  of  joints  and  bones  746 

Resection  of  ankle 761 

Resection    of    astragalus 762 

Resection  of  bones  of  the  leg. .  761 

Resection  of  elbow 754 

Resection  of  femur  in  its  con- 
tinuity   759 

Resection  of  hand 756 

Resection  of  hip 757 

Resection  of  humerus 754 

Resection  of  joints  of  the  lower 

extremity 756 

Resection  of  joints  of  the  upper 

extremity ; 752 

Resection  of  knee  joint 760 

Resection  of  shoulder  joint*. .-.  752 

Resection  of  wrist  joint 755 

Resection  of  upper  maxillary 

bone 575 

Resection  in  the  continuity  of 

bones *  763 

Ribs,  dislocation  of. 259 

Ribs,  fracture  of. 382 

Rodent  ulcer 836 

Rules  for  ligating  arteries 217 

Rupture  of  muscles 33 

Rupture  of  tendons 110 

Rupture  of  tendons,  symptoms  110 
Rnpture  of  tendons,   treatment  110 


Salivary  fistula 575-159 

Scalp,  contusion    of 143 

Scalp,  injuries  of...    143 

Scalp,  treatment  of 144 

Scalp,  wounds  of. 144 

Scalp,  wounds  of,  treatment  of  144 

Scapula,   excision  of 750 

Scapula,  fracture  of 393 

8crotal  fistula... 659 

Section  of  the  fraenuni 654 

Semi-lunar  cartilages,  disloca- 
tions of 831 

Shoulder,  dislocation  of 266 

Simple  or  fibrous  stricture 700 

Simple    or    fibrous    stricture, 

symptoms  of. 700 

Simple  or     fibrous    stricture, 
diagnosis  of 701 


PAQK . 

Simple    or    fibrous    stricture, 

treatment  of. 702 

Sessile  growths 705 

Sims's   operation  for  lacerated 

perineum 188 

Sinuses,  opening  of 827 

Skull,   extravasation  of  blood 

within 150 

Sounding  for  stone 669 

Solid  tumors 725 

Special  excisions 750 

Sprains,  description  of 25 

Sprains,  diagnosis  of. 28 

Sprains,  etiology  of 26 

Sprains,  mechanical,  treatment    34 
Sprains,  predisposing  causes  of    26 

Sprains,   scat  of 26 

Sprains,  severe 27 

Sprains,   Sayre's   treatment  of    35 

Sprains,  symptoms  of 27 

Sprains,  treatment  of 29 

Spine,  concussion  of 153 

Spine,  compression  of 1 53 

Spine,  inflammation  of 153-158 

Spiue,  injuries  of 153 

Spine,  treatment  of 155 

Spine,  wounds  of 155 

Spine,  wounds  of,  treatment  of  157 

Spinal  concussion 381 

Spinal  meningitis 381 

Spermatocele 649 

Splenic  abscess 735 

Splints,  for  fracture  of  forearm  412 
Splints,  Dupuytren's,  for  fibula  481 

Splints,  Hodge's 457 

Splints,  Hodgen's. 476-  460 

Splints,  NeM's 472 

Splints,    Nela  ton's 414 

Splints,  Clark's  suspension 447 

Splints,  O'Reilly's 467 

Splints,  Smith's  anterior 459 

Sternum,  fracture  of. 385 

Staphyloma 530 

Staphyloraphy 567 

Strabismus 522 

Stricture  of  the  rectum 700 

Strangulated    hernia 630 

Strangulated  hernia,   causes  of  630 
Strangulated    hernia,    seat    of 

stricture 630 

Strangulated  hernia,  symptoms 

of 631 

Strangulated    hernia,  taxis  in  632 
Strangulated  hernia,  treatment 

of       632 

Strangulated  hernia,  varieties 

of 632 

Stone    in    female  bladder 679 

Stump,  affections  of 812 
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Stump,  aneurism   of. 813 

Stump,  dressing  of 809 

Stump,    erysipelas    of. 813 

Stump,  neuroma  of 818 

Stump,  osteitis  of 814 

Stump  osteo-myelitia 813 

Stump,   periostitis  of 814 

Stump,  secondary  hemorrhage  818 

Stump,  structure  of 811 

Structure  of  vesical  calculi 664 

Sub-luxation  of  jaw 256 

Sub-periosteal  resection 764 

Sub-astragaloid  amputation...  805 

Substitute  for  natural  limb 848 

Suction,  removing  cataract  by  528 
Surgical  anatomy   of  inguinal 

hernia 7 634 

Surgical  anatomy    of   femoral 

hernia 643 

Surgical  anatomy  of  colotomy  645 
Surgical  anatomy  of  lithotomy  676 
Surgical  anatomy  of  elbow  joint  780 
Surgical  anatomy,  hip  joint  757-  796 
Surgical  anatomy,  knee  joint. .  801 
Surgical  anatomy   of  shoulder 

joint 782 

Surgical  anatomy  of  wrist  joint  789 
Superior  maxillary,  fracture  of  372 
Syme's   operation  on  the  foot  807 

Synovitis 46 

Synovitis,  etiology  of 47 

Synovitis,  rheumatic 47 

Synovitis,  scrofulous. 48 

Synovitis,  symptoms  of 47 

Synovitis,  terminations  of. 48 

Synovitis,  treatment  of 48 

Synovitis,  treatment,  local 53 

T 

Table  of  mortality  after  ampu- 
tations   816 

Talipes  calcaneus 744 

Talipes  equinus 741 

Talipes  varus 742 

Talipes  valgus 745 

Talipes,  treatment  of,  without 

tenotomy 745 

Tapping  the  pleural  cavity. . . .  602 

Tarsus,  dislocations  of 347 

Tarsus,  fractures  of 482 

Tetanus,  following  wounds 39 

Tetanus,  traumatic 39 

Tcale's  method  of  amputation  778 

Tendons,  dislocation  of Ill 

Tendons,  hypertrophy  of Ill 

Tendons,  rupture  of. 110 

Tendons,  symptoms  of 110 

Tendons,  treatment  of. 110 

The  ophthalmoscope 534 
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The  retina 539 

Thigh,  amputations  of. 798 

Thumb,  dislocation  of 298 

Tibia,  fractures  of. 481 

Thoracic  fistula 172 

Temperature  of  room  for  ope- 
ration    500 

Toes,  amputation  of 809 

Toes,  dislocations  of 348 

Toe  nail,  hypertrophy  of 837 

Toe  nail,  inverted 128 

Toenail  ulcer 125 

Toe  nail  ulcer,  prognosis  of 125 

Toe  nail  ulcer,  treatment  of 126 

Toe  nail  ulcer,    -treatment    of, 

palliative 126 

Toe  nail  ulcer,    treatment    of, 

radical 126 

Tongue,    wounds    of 160 

Tongue  tie 563 

Torticollis 605 

Tourniquet  in  amputations...  770 

Transfusion    of   blood 829 

Tracheotomy 591 

Trephining 508 

Traumatic   arthritis 38 

Traumatic   peritonitis 179 

Traumatic  pneumonia 168 

Traumatic  tetanus 39 

Trachea,  wounds  of 161 

Trichiasis 517 

Trochanter,    great,  fracture   of  453 

Truss,  in  hernia 624 

Tumors  of  the  auricle 543 

Tumors  of  the  lips 550 

Tumors  of  the  meatus 543 

Tumors  of  the  orbit 531 

Tumors  of  the  lower  jaw 581 

Tumors  of  the    testis 652 

Tumors  of  the  tongue 563 

Tumors  of  the  retina 719 

Tumors,  of  various  kinds 71fc 

Tumors,  warts,  or  polypi  of  the 
larynx 598 

u 

Ulna,    dislocations  of 289 

Ulna,  fracture  of 424 

Uranoplasty 571 

Urates  in  the  urine 661 

Urethra,  laceration  of. 183 

Urethra,   treatment  of 183 

Urethra,    malformation  of 656 

Urethral  fistula 658 

Urethroplasty 659 

Uric  acid  calculus 661 

Urinary  calculus 661 

Urinary  fistula,  blind 659 

Ulcer,  rodent 886 
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Vaccination 826 

Vaginismus 720 

Varicocele 646-620 

Varicose  veins 825 

Varicose  veins,  operation  for. .  825 

Varicose  lymphatics 834 

Varixofthe  femoral  vein...   .  622 

Veins,  entrance  of  air  into 839 

Veins,  hemorrhage  from 838 

Veins,  injuries  of 838 

Veins,  treatment  for  air  enter- 
ing into 839 

Vertebrae,  dislocation  of. 257 

Vertebrae,  fracture  of 349 

Vesical  calculus 664 

Vesical  calculus,  symptoms  of  667 
Vesical  calculus,  treatment  of.  667 
Vesical  calculus,  diagnosis  of. .  668 
Vesical  calculus,  prognosis  of.  668 
Vesical  calculus,  sounding  for.  669 
Vesical   calculus,   instruments 

required  for 671 

Vesical  calculus,  crushing  of. . .  676 
Vesical  calculus,  urethra  snare 

for  removing 678 

Vesical  calculus,  in  women 679 

W 

Warts,  tumors,  or  polypi  of  the 

larynx 598 

Warty  stricture  of  the  rectum.  704 

Weak  ankles 745 

Whitlow 118 

Whitlow,  etiology  of. 119 

Whitlow,  prognosis  of 120 

Whitlow,  symptoms  of 119 

Whitlow,  treatment  of,  consti- 
tutional   120 

Whitlow,  treatment  of,  surgical  123 

White  swelling 65 

White  swelling,  description  of.  65 
White  swelling,  false  anchylosis 

in 65 

White  swelling,  prognosis  of. .  66 
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White  swelling,  symptoms  of. .    66 
White  swelling,  treatment  of.. .     67 
Wounds  of  abdomen,   penetra- 
ting    176 

Wounds  of  abdomen,  non-pene- 
trating    175 

Wounds   of  abdomen,     treat-  „-*?*■ 

ment  of 178 

Wounds  of  air  passages 162 

Wounds  of  bladder 180-613 

Wounds  of  bladder,  symptoms  181 
Wounds  of  bladder,  treatment 

of 613-182 

Wounds  of  brain  and  its  mem- 
branes   14 

Wounds  of  brain  and  its  mem- 
branes, symptoms  of 146 

Wounds  of  brain  and  its  mem- 
branes, treatment  of 148 

Wounds  of  chest 165 

Wounds  of  chest,  non-penetra- 
ting   165  . 

Wounds  of  eyeball 160 

Wounds  of  heart 172 

Wounds  of  heart,  symptoms  of  178 
Wounds  of  heart,  treatment  of  173 

Wounds  of  joints 37 

Wounds    of   joints,    complica- 
tions of 39 

Wounds  of  lung 165 

Wounds  of  lung,  constitutional 

treatment 170 

Wounds  of  lung,    local    treat- 
ment    169 

Wounds  of  lung,  symptoms  of.  165 

Wounds  of  neck 162 

Wounds  of  neck,  treatment  of.  163 

Wounds  of  tongue 564 

Wrist,  dislocation  of 298 

Wrist  joint,  surgical  anatomy  789 
Wry  neck 605 

2 

Zygoma,  fracture  of 372 
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